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RECORD COF DECI SI ON
KENNECOTT SOUTH ZONE Sl TE ( THREE OPERABLE UNI TS)

LARK WASTE ROCK AND TAI LINGS (QU 6);
SOUTH JORDAN EVAPORATI ON PONDS (QU 7); and
BUTTERFI ELD M NE, BUTTERFI ELD CANYON, and HERRI VAN (QU 3)

PART 1: THE DECLARATI ON
A Site Nane and Location

Thi s deci sion docunent covers all of three (3) operable units which are part of the
Kennecott South Zone which was proposed for the National Priorities List. Included are
Lark Waste Rock and Tailings (Operable Unit 6), South Jordan Evaporation Ponds (Qperable
Unit 7), and Butterfield Mne, Butterfield Canyon, Herrinan Residential Soils, and
Herriman agricultural soils (Operable Unit 3). These sites are | ocated in unincorporated
Salt Lake County, Uah, the Cty of South Jordan, Wah, and the Town of Herrinman, UWah

B. Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial action for the Lark Waste Rock
and Tailings, South Jordan Evaporation Ponds, and Butterfield Mne, Butterfield Canyon
Herriman residential soils, and Herriman agricultural soils Operable Units of the
Kennecott South Zone Site located in Salt Lake County, Wah, which was chosen in
accordance with CERCLA (42 U S.C. 89601 et seq., and, to the extent practicable, the
Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP, 40 C.F.R Part
300). This decision is based on the adm nistrative record for this site

The State of U ah concurs with the sel ected renedy.
C Assessnent of Site

The response action selected in this Record of Decision is necessary to protect the public
health or welfare or the environnent fromactual or threatened rel eases of hazardous
substances into the environnent.

D. Description of Sel ected Renedy

Most of the areas covered by this decision docunent were addressed in previous cleanup
projects and require no further action. These areas include QU 6 (Lark Waste Rock and
Tailings), QU 7 (South Jordan Evaporati on Ponds), and, except for the agricultural |ands
near Herrinman, nost of QU 3 (Butterfield Mne, Butterfield Canyon, and Herrinman). At QU 6,
QU7 and upstream | ocati ons of QU3, wastes containing significant |evels of hazardous

subst ances were renoved fromthe sites and stored in a nearby engineered repository. Waste
rock with acid generating potential was al so renoved fromthese operable units to a
location protected by a | eachate collection system Renaining wastes were covered with a
soil cap and then revegetated. In the residential sections of Herriman (part of QU3),
soils tainted with | ead exceeding a concentrati on of 1200 ng/ kg were excavated down to a
maxi mum of 18 inches, replaced with clean fill and top soil and revegetated. The excavated
soils were transported to a nearby engi neered repository. EPA hereby determ nes that such
renoval actions shall constitute final renedial actions for these areas.

Alternative 2, Institutional Controls, is EPA's Selected Renedy for only the Herriman
agricultural lands portion of the site. The other parts of the site covered by this Record
of Decision have al ready been addressed as previously described. The Sel ected Renedy for
the Herriman agricultural |ands includes the follow ng el ements.

Suggested for the agricultural lands within the incorporated boundaries of the Gty of
Herriman (Note that | and use and building protocols are a | ocal governnment function, and
the specific elements are given only as possi bl e approaches; the actual plan is at the



discretion of the city):

. Devel opnent of a land use plan for the contam nated agricultural |ands which
nmaxi m zes non-residential land use in accordance with the objectives of the
community’s vision for future growh needs (this elenent has al ready been devel oped
by the Herriman Residents for Responsible Reclamation in conjunction with the
property owners and adopted as an appendix to Herriman's Master Plan);

. Passage of a city zoning ordi nance which inplenents the |and use plan for the
cont am nated properties;

. Desi gn of a protocol for content of subdivision applications and site devel opnent
pl ans whi ch includes requirenments that devel opers subnmit plans on how contam nat ed
soils will be nanaged (in addition to nornal elenments of site devel opnent plans)

. Devel opnent of special building permt provisions which specify how contan nated
soils unearthed during construction will be managed (in addition to standard
provi sions of the building permts);

. Passage of a city ordi nance or resol ution which describes the clean up levels
required for different land uses within the city;

. Install ation of the necessary infornation nmanagenent systens for review and anal ysis
of applications consistent with this renedy;

. Notification to affected public works departnents, irrigation conpanies, and utility
infrastructure |ocation services of the |locations where contamnation is likely to
be found in the Herriman.

Suggested for the Herriman agricultural lands wthin unincorporated Salt Lake County:
(Note that land use and building protocols are a | ocal governnent function, and the
specific elenents are given only as possible approaches; the actual plan is at the

di scretion of the county):

. Devel opnent of a |and use plan which naxi m zes non- residential |and use within the
contam nated areas to the extent conpatible with the Iand use vision of the county
for this area (this has been conpleted by the Herriman Residents for Responsible
Recl amation). The County can choose to adopt this land use plan, or remain with the
current county land use plan and zoni ng

. Devel opnent of site-specific cleanup standards for the Herrinman agricultural |ands
(perhaps as adopted by the Gty of Herrinman) or, alternatively, a county-w de
cleanup standard for all lead and arsenic sites in the unincorporated county which

can al so be used at Herri man.

. The county coul d devel op site devel opnent plan review procedures and buil ding permt
requirenents for its own eval uati on of new devel opnents in the Herrinman area (and
other simlar sites). Herriman's review procedures can be adopted if desired.

E. Statutory Determ nations:

The Sel ected Renedy is protective of human health and the environnent, conplies with
Federal and State requirements that are applicable or relevant and appropriate to the
Remedi al action, is cost-effective, and utilizes permanent solutions to the maxi mum extent
practicable. The renmedy in these OUs does not satisfy the statutory preference for
treatnent as a principal elenment of the renedy because treatnent of nmetals in mning
wastes typically increases the volunme of the waste wi thout reducing toxicity or nmobility.
Because this remedy will result in hazardous substance renmai ning on-site above |evels that
allow for unlimted use and unrestricted exposure, a statutory review will be conducted
within five years after initiation of renedial action to ensure that the renedy is, or



will be, protective of human health and the environnent.
F. ROD Data Certification Checkli st

The following information is included in the Decision Summary of this Record of Decision.
Additional information can be found in the Admnistrative Record file for this site:

. Chem cal s of concern and their respective concentrations;

. Baseline risk represented by the chem cals of concern;

. Cl eanup | evel s established for chemicals of concern and the basis for these |evels;

. How source materials constituting principal threats are addressed,;

. Current and reasonably anticipated future | and use assunptions;

. Potential |land use that will be available at the site as a result of the Selected
Renedy;

. A di scussion of costs;

. Key factors that led to selecting the renedy.

G Aut hori zi ng Si gnature(s)

The followi ng authorized official at EPA Region VIII approves the selected renedy as
described in this Record of Deci sion.

MW Tios o

Max H. Dodson Dat e
Assi stant Regi onal Adm nistrator

Ofice of Ecosystens Protection and Renedi ation

U S Environnental Protection Agency, Region VIII




PART 2: DECI SI ON SUMVARY

SECTI ON 1: | NTRCDUCTCORY | NFORVATI ON RELEVANT TO ALL OPERABLE UNI TS
ADDRESSED | N TI ES DEC SI ON

Site Nanes, Locations, and Descriptions

Name and Location: This decision docunent covers all of three (3) operable units
which are part of the Kennecott South Zone Site proposed for the National Priorities
List. Included are Lark Waste Rock and Tailings (Operable Unit 6), South Jordan
Evaporation Ponds (Operable Unit 7), and Butterfield Mne, Butterfield Canyon,
Herriman Residential Soils, and Herriman agricultural soils (Qperable Unit 3). These
sites are located in unincorporated Salt Lake County, Uah, the Gty of South
Jordan, Wah, and the Town of Herriman, Utah. The general |ocation of these sites is
given on Figure 1.

Identification Nunbers: The locations and CERCLI S nunbers are given in the follow ng
tabl e:
TABLE 1
CERCLI S I Ds and Location of Sites

Site nane CERCLI S Locati on

Kennecott South Zone UTD000826404 Sout hwestern Sal t
Lake County, U ah

Lark Tailing (QU6) UTD980959258 Uni ncor porated Sal t
Lake County, U ah,
west of CGties of

Ri verton and Herri man

State Mdtorcycle UTD980959233 Uni ncor porated Sal t
Par k ( QUB) Lake County, U ah,
west of CGties of

Ri verton and Herri man

Kennecot t uTD988070686 Western part of the
Evapor ati on Ponds (QU7) Cty of South Jordan
Butterfield Mne (QOU3) uTD981548993 Uni ncor porated Sal t

Lake County, UWah, west of
Cty of Herriman

Butterfield Creek - UTD0002055176 City of Herriman
Herriman Residential Soils
(QR)




3. Lead and Support Agencies and Sources of Funding: A summary of the agencies’ roles
and source of funds is given in the follow ng table:
TABLE 2
OVERSI GHT AND FUNDI NG OF CLEANUPS
Site Nane Lead and support Sour ce of funding
agenci es
Lark Waste Rock Lead = USEPA PRP (Kennecott
and Tailings (QOU6) Support = UDEQ Ut ah Copper Corp)
Sout h Jor dan Lead = USEPA PRP (Kennecott
Evapor ati on Ponds (QU3) Support = UDEQ Ut ah Copper Corp)
Butterfield Mne (QOU3) Lead = USEPA PRP (Kennecott
Support = UDEQ Ut ah Copper Corp)
Butterfield Canyon Lead = USEPA PRP (Kennecott
(OR3) Support = UDEQ Ut ah Copper Corp)
Herri man Lead = USEPA Fund lead with
Resi dential Soils (QOU3) Support = UDEQ servi ces provided by
Kennecott W ah
Copper Cor p.
Herri man Lead = USEPA Fund | ead
Agricultural Soils Support = UDEQ
H story Sites (Onsite) Lead = UDEQ PRP | ead (Kennecott
Support = USEPA Ut ah
Copper) under termns
of M)
H storic Sites Lead = UDEQ Fund | ead
(Ofsite) Support = USEPA
B. Comunity Participation

The Proposed Plan for this overall action was nmailed to |ocal residents on April 25, 2001.
Prior to the mailing of the Proposed Plan, EPA and UDEQ of fered to give a summary of the
contents to each of the city councils involved. The Herriman Gty Council was briefed on
April 19, 2001. South Jordan did not believe a briefing was necessary because they were
already famliar with the cleanups in their city. Representatives fromthe district
attorney, health departnent, and engi neering department of Salt Lake County were briefed
on the status of this action on the unincorporated areas on April 9, 2001. Elected
officials and water suppliers participated in a tour of the cleanup sites on May 8, 2001.
The public comment period was originally April 30, 2001 to May 30, 2001. A witten request
for a 30 day extension was received by EPA and the public comrent period was extended
until June 29, 2001. An advertisenent in the Salt Lake Tribune announcing the public

heari ng appeared on April 30, 2001, and public hearings were held on May 9, 2001, at the
Herriman El ementary School, and on May 10, 2001, at South Jordan Gty Hall. The oral and
witten comments received by EPA during the public hearings and during the public coment
period are given in the Responsiveness Summary. Both daily newspapers and the |ocal weekly
carried stories about the Proposed Pl an.

C Scope and Rol e of the Proposed Action

This action covers OJ3, OJ6, and QU7 of the Kennecott South Zone site. This Record of
Decision is the final decision at the Kennecott South Zone Site. The first ROD at the
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Kennecott South Zone site in 1998 covered the surface wastes in the Bi ngham O eek area and
other facilities in the northern portion of the site. The second ROD at the site in 2000
covered the selected renedy for the ground water contam nati on which underlies the site
This present docunent is the third ROD and covers the surface wastes found in the
Butterfield Creek area and other facilities in the southern portion of the site. The
previ ous cl eanups described in this document were performed by Kennecott and/or EPA using
Tinme- Critical Renoval authorities. In sone cases Qperation and Mai ntenance activities
will be perfornmed by the Responsible Party using state permtting authorities (ground
water pernmit, NPDES (National Pollutant Discharge Elimnation Systen) permt, DOGM (U ah
Division of Ql, Gas and Mning) mne operating permt, etc.). In other cases, long term
nmanagenent will be provided by local (city or county) zoning ordi nances and buil di ng
permt requirenents.

D. Summary of Site Risks
1. The Site Conceptual Model:

The Site Conceptual Mdel is given in Figure 2. The totality of ways mning affects
the environnent is so conplex that the schematic in Figure 2 represents only the
maj or pat hways present at these OUs.

During the process of mning, open pit and underground miners encounter two kinds of
rocks. Rock, with sufficient nmetal content to justify the cost of mlling is called
ore. However, to get at the ore, other rocks with poor netal content have to be
nmoved. This naterial is called waste rock. Ore is excavated and sent to a nill

There are several exanples of this at the sites covered in this docunent. One
exanmpl e is the Chio Copper operation. Chio Copper, and later United States Snelting
Refining and M ning Co. (USSRM, excavated ore fromtheir underground mnes and
hauled it out the Mascotte Tunnel to their mll on the Lark site. At the mll, the
m neral was separated fromhost rock by grinding and then gravity separation or
flotation. There are two fractions. The fraction containing the netals is called
concentrate and the barren fraction is called tailings. Since there were no snelters
on site, the concentrates were shipped, typically by rail, to snelters located in
Salt Lake Valley. The tailings were sinply slurried to a site near the mll. The
dunp sites of the waste rock becane known as Lark Waste Rock and the dunp site of
the tailings is now known at Lark Tailings. In another case, the Revere MIIl on
Butterfield Creek sinply dunped their tailings into the creek, which carried the
tailings to downstream areas.

The mining facilities had a nunber of ways to deal with their waste rock. For this
reason, the schematic on the waste rock side of the chart can get conplicated. Only
the parts which are relevant and significant to this action are shown. Sonetines
waste rock is sinply discarded near the portal of the mne. Such was the case for
the Lark Waste Rock dunps - waste rock was dunped into nearby gulches. In the case
of the Butterfield Mne, the portal was so close to Butterfield Greek that the waste
rock fromthat mne ended up in the creek

Waste rock does have economic value in two ways - it is sonetinmes used in
construction projects. For exanple, dikes of the South Jordan Evaporati on Ponds were
built with waste rock. Waste rock does have some netal content which nminers like to
exploit. Waste rock in this area has sulfides. Wen the sulfides are exposed to
wat er and oxygen, sulfuric acid is forned. As the sulfuric acid percol ates through
the waste rock, it leaches netals out of the waste rock. This process is a natura
reaction, but is and was often enhanced by m ners seeking to maxim ze their recovery
of econom c values fromthe waste. Normally, miners will collect as nmuch of the

| eachate as possi bl e because of its netal content. However, in the case of the South
Jordan Evaporation Ponds, during wet years, there was too nmuch water and | eachate
for the mners to collect and store. Leachate fromthe main waste rock dunps and
other stormmaters, sonetinmes neutralized, sometinmes not, were directed to the Ponds.
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Fromthere, the | eachate waters percolated into the ground contam nating the ground
water in the area. In another situation, |eachate froma nine tunnel was directed to
Butterfield Creek where it was then used for irrigation

In summary, any wastes dunped into the creek or onto the ground could find their way
to water users in the valley. In recent tines, the water was used prinarily for
irrigation. It was the goal of the various renoval projects to break the significant
exposur e pat hnays.

2. Exposur e pat hways

The nost significant exposure pathway depends on the land use. In a residentia
setting, young children are the nost sensitive popul ation. EPA uses the | EUBK node
whi ch predicts the blood |lead distribution in children aged 0-7 years. The nost
significant exposure pathway in that nodel is typically inadvertent ingestion of

|l ead- tainted soils through young children putting dirty hands or toys in their
nmouths. In a commercial, industrial, or agricultural setting, adults are the primary
users, and pregnant wonmen are the nost sensitive population. In this case, EPA uses
the InterimEPA Adult Lead Model which predicts blood | ead distribution of lead in
fetal blood. In those settings, both inadvertent ingestion and inhalation of |ead
tainted dusts and soils are inportant.

3. Summary of site specific studies:

An intensive effort to deternine site- specific information for use in EPA nodel s
was conducted as part of an earlier action at Bi ngham Creek. The studies at Bi ngham
Creek were designed to be applicable to other areas of the Kennecott South Zone
Site. The formof the lead in Herriman is simlar to the formfound at Bi ngham
Creek. The nmethod of deposition was simlar and the weathering by agricul tural use
for many years was also simlar. The studies conducted at Bi ngham Creek and used
again for Herriman are:

1. Two veget abl e upt ake studies, one using vegetabl es grown by |ocal gardeners
using local conditions, and the other using vegetables grown under controlled
conditions in a green house.

2. Upt ake of | ead and arsenic by wheat crops grown in a field with variable
concentrations of |ead and arsenic contam nation

3. Dosi ng of two conposite soil sanmples to juvenile pigs in EPA's Bioavailability
Studi es using juvenile pigs as a surrogate for human chil dren.

4. Bl ood | ead study which al so included i ndoor dust deterninations (conducted by
the University of G ncinnati),

Site specific to Herriman was another bl ood | ead study (conducted by the University
of Utah) speciation of |ead and arsenic conmpounds in the Herrinman soil and
Butterfield Creek sedinments to conpare with anal ogous sanpl es from Bi ngham Cr eek,
interviews with local residents to determ ne the duration and frequency of
exposures, and interviews with local residents to determ ne the types of
recreational activities practiced in Butterfield Canyon upstream of the town.

4, Use of nodels

To determ ne the acceptable concentrations of lead in soils in a residentia
setting, the I EUBK nodel was used with as nmuch site specific information as
avai |l abl e and default values for the remainder. The assunptions and methods used are
avail able in the Herriman Residential Soils Endangernment Assessnent (1997).



To determ ne the acceptable concentrations of lead in soils in comercial
industrial, and agricultural settings, the InterimEPA Adult Lead Mddel was used
again with as nuch site specific information as avail abl e and default assunptions
for the renmai nder. The assunptions and nethods used are available in the Non
Residential Prelimnary Renediation Goals for the Kennecott site and the conpanion
docunent Ri sk Managenent Principles for the Non - residential Soils at Herrinan.

5. Ecol ogi cal risk assessnent:

Two Ecol ogi cal Ri sk Assessnent studi es were conducted by Kennecott. The first,

Ecol ogi cal Ri sk Assessnment of the Northern Oguirrh Muntains (1996), exam ned a w de
area of the canyons and nountai ns conparing the concentrations of contam nants in
soils and plants to literature describing the effects on various types of flora and
fauna. Expanding on the initial effort, Kennecott conducted a foll ow up study
specifically addressing the conditions in Butterfield Canyon, Butterfield Canyon
Ecol ogi cal Ri sk Assessnent (1997).

By this tine, the Lark Waste Rock and Tailings Operable Unit and the South Jordan
Evapor ati on Ponds Qperable Unit had al ready been addressed and the only remaining
contam nation which could affect the ecology of the area was |l ocated in the
Butterfield Canyon and Herri man areas. Because the Herriman land is used for
residential and agricultural purposes, it is not a wildlife habitat area
Butterfield Canyon, on the other hand, is open space and is prine riparian habitat.

There were three areas of specific interest in Butterfield Canyon because of their

hi gh |l ead concentrations: Revere MII| site along the creek, Yosemte Qulch, and
Queen M ne up Black Jack @Qulch. The Revere MII site and Yosenmite Qulch had a

di verse ecosystemof plants which did not appear to be stressed by the presence of
the lead. The risk assessors speculated that this was because the bioavailability of
the lead to the plants was |l ow. This area was, neverthel ess, cleaned up because of
its proximty to the creek and the potential of the wastes to wash downstreamin
heavy storns. The wastes at Queen M ne do not support vegetative growth and this
area is essentially barren of plants. The absence of plants could be due to the
nmetal content of the wastes or the acid content or both in conjunction. However, the
size of the barren area is about 2 acres and the size of the canyon is on the order
of 20 square miles. The inpact of this area, renote fromwater sources, and small in
conparison to the habitat, is inconsequential

At the soil concentrations observed, the only animals which mght be inpacted at
sone |l ocations in the canyon were horses and shorebirds. Gven the relationship
between forage and soil concentrations, the literature woul d suggest that the No
bserved Adverse Effects Level (NQAEL) for horses would be equivalent to a horse
grazing 100% of the time on grass grown in soils containing 2500 ng/kg lead. In
Butterfield Canyon, this level of lead is uncommon since the contam nated soils were
renmoved fromthe valley near the creek. Since the visits of horses and their riders
are only occasional, no inpacts are expected in the canyon for horses. Shorebirds
are rare since there is no nearby shore

Al t hough the ecol ogical risk assessment suggested that the ecosystemwas not at risk
due to the presence of netals in Butterfield Canyon, the exercise pointed out one
extra area of concern. It is coomon for Herriman residents to own horses and
equestrian activities are popular. Al though horses are only occasional visitors to
Butterfield Canyon, their pastures and corrals are sonetines located in

the contam nated Herrinman agricultural |lands. Al though not technically wildlife in
the traditional sense, protection of horses while they graze in Herrinan pastures or
visit Butterfield Canyon is inportant. Lead concentrati ons exceedi ng 2500 ppmin

the unrenedi ated soils of Herrinman agricultural areas are not unconmon.

A further investigation in the ecological risk assessnent reveal ed that, although



the No Chserved Adverse Effects Level (NQAEL) is on the 2500 ng/kg in soil, the
Lowest (bserved Adverse Effects Level (LOAEL) is about 10.8 times higher at 27,000
ng/ kg. This nmeans that adverse effects of |ead on horses have been observed in the
literature beginning at 27,000 ng/kg in soil; however, effects at 2500 ng/kg in soi
are theoretically possible. Since no reports of |lead inpacts on horses in the area
have been reported in recent times, and there is a safety factor of 10, horse
grazing on Herrinman agricultural |ands does not pose an observed risk. There are no
concentrations of |lead as high as 27,000 ng/kg at the surface in the Herrinan
agricultural |ands,

No past or future cleanups of soils in the Butterfield Canyon, Lark, South Jordan
and Herrinman areas were needed solely on the basis of reduction of ecol ogical risk
However, some of the cleanups did present opportunities to inprove the quality of
the habitat in the course of the cleanup.

E. Remedi al Action hjectives

The Remedial Action (bjectives for this action are as foll ows:

1. Prevent ground water contam nation fromuncontrolled rel eases of acids and
netal s | eached fromwaste rock piles

2. Prevent exposures of hunmans to unacceptably high levels of |ead and arsenic in
soils, based on different exposure rates at different |and uses.

3. Prevent downstream migrati on of unacceptable |levels of lead and arsenic in
waters used for irrigation by homeowners and farners.

4. Protect flora and fauna in areas which are prine wildlife habitat.



DECI SI ON SUMVARY
SECTI ON 2: LARK WASTE ROCK AND TAI LI NGS (QU6)

Site Nane, Location and Description
1. Site type and description of operable unit:

Lark Waste Rock and Tailings (QU6) includes areas in and near the former town of
Lark which were contam nated by wastes generated by mning activities in the
vicinity. Wastes included waste rock fromdigging the tunnels and shafts of the
mnes, tailings generated by several mlls, and acid m ne drai nage di scharged onto
soils and into hol ding ponds, The area covered by tailings was about 470 acres;
waste rock was deposited on about 40 acres; and another 200 acres was affected by
mne drainage. It was estinmated that there were about 5 mllion tons of tailings and
2 mllion tons of waste rock present on the site. The site is transected by two
intermttent streans, Mdas Creek and Copper O eek, neither of which nornally
contain water. Also present on the site is a small wetlands fed by a seep of
noder at el y contam nated wat er

2. Facilities located within QU6

Wthin QU are the |ocations of several historic mning and mlling operations and
wast e deposits fromthese operations. They are: Proler, Dalton and Lark Railroad,
three Chi o Copper Conpany MIls, Fortune MII, New Manmoth M|, Dalton and Lark
MI11, Mscotte Tunnel, Mascotte Ditch, Mascotte Pond, Mascotte Tailings, M das

Creek, Mdas Creek Silo Area, Lone Tree Tailings, State Mdttorcycle Park ( Lark
Tailings), Lark Waste Rock, Randol ph Peterson Gate, Copper Creek and Cul ch, Copper
@il ch M nes, East Side Bi ngham Canyon Dunps, M das Pond, Eastside Reservoir, Bingham
Tunnel, and A d Bi ngham Tunnel .

Site History and Enforcenent Activities
1. Activities at the site which led to contam nation:

Mning activities began in the West Mountain (Bingham) Mning District in 1863. In
the next 40 years, nost of the nining was done in Bi ngham Canyon and the whol e

nmount ai nside in that area became honeyconbed with adits and shafts. Lead, silver and
gold were the netals of nost interest at the time, but around 1900 m ni ng compani es
began to be interested in the copper ore as well. In 1901, the Bi ngham Consol i dat ed
M ni ng and Smel ti ng Conpany drove an ore-haul age, drainage tunnel to drain their

Br ookl yn, Dalton, and Lark nmines and haul ore to a railroad spur |ocated near the
tunnel portal. The tunnel, called Mascotte Tunnel, was |ater extended to intersect
with the Chio Copper Company’s ore body in Bingham Canyon and serve as a way to haul
ore fromthat nine.

I'n 1909, the Chio Copper Conpany began operating a mll |ocated about 3/4 nile

sout heast of the Mascotte Tunnel portal at Lark. The m || had a capacity of 4,500
tons of ore/day. The nmill burned in 1918, was rebuilt, and was dismantled in 1919.
During its operation it is estimated that the nill processed about 7-8 million tons
of copper ore. Tailings were slurried and discharged to a location near the mll.

In 1923, the Chi o Copper Conpany began experinentation with another form of copper
recovery when they di scovered that waters conming fromthe Mascotte Tunnel contain
appr eci abl e anounts of copper. The Chi o Copper Conpany had mned the area using a
bl ock- cavi ng techni que which had | eft depressions at the surface. U ah Copper
Conmpany was granted pernission to fill these depressions with their own waste rock.
Wat er draining through the waste rock | eached copper fromthe waste rock and
collected in the mne tunnels underneath. The Chi o Copper Conpany constructed
launders in the tunnel to collect the water and precipitate the copper fromthe



drai nage using scrap iron. Later, the Chio Copper Conpany endeavored to increase the
concentrations of copper in the water by spraying mne waters on the top of the
waste rock dunps and even augnented the water with sulfuric acid in an attenpt to

i ncrease recoveries. The copper precipitate (copper cenent) was haul ed out of the
Mascotte Tunnel to the rail head near the portal. It was shipped to the Garfield

Snel ter for further processing. Eventually the |eaching becane ineffective and

| eachi ng operations were suspended in 1931.

In 1937, Chio Copper Conpany erected a new m || about one mle north east of the old
mll site to reprocess the tailings left by the earlier operation. This mll used a
|l eaching - precipitation - flotation process. Water for the operation cane fromthe
Mascotte Tunnel. Qperations ceased in 1947 when the old tailings were exhaust ed.
Sore of the properties were worked intermttently by | eases until about 1950.

In addition to the tailings left by the Chio Copper Conpany, there were ten dunps of
waste rock in the Lark area. The waste rock dunps came fromdriving the Mascotte
Tunnel and Chi o Copper Conpany nmine (Long Dunmp), U S. and Lark Mne (M scell aneous
Dunmp), Bi ngham Tunnel and Lark M ne waste rock (Round Dunp).

In 1948, Kennecott struck an agreement with US Snelting Refining and M ning Conpany
(USSRM) under which Kennecott drove the Bi ngham Tunnel for USSRMin exchange for
property rights within Kennecott’s expanding pit. The new tunnel, built between 1948
- 1952, acted as a new entrance for the Lark M ne and ot her USSRM properties under
upper Bi ngham Canyon. In 1952, the Herrinman Irrigati on Conpany began transporting
wat er fromthe Bingham Tunnel to Herrinman via a pipeline.

Kennecott bought the surface rights to USSRMs Lark properties in 1962, and
purchased the Bi ngham Tunnel in 1972. Today, Kennecott naintains the Bi ngham Tunnel
as a way to dewater the Bingham Canyon pit. Transport of Bi ngham Tunnel water to
Herriman ended in 1987. Today the water is diverted to Kennecott’'s process water
system Both the Mascotte Tunnel drainage and the Bi ngham Tunnel drai nage have been
inplicated in a plume of groundwater contam nation originating in the area.

In 1977, Kennecott |eased the | and on which the waste rock and tailings were
deposited to the Uah State Division of Parks and Recreation for use as a notorcycle
park. The area | ooked |like a sand dune area. It is estimated that 150-200 vehicles
per day used the park on the weekends. The state closed the park and cancelled the
|l ease in 1989 when areas with high | ead concentrati ons were found.

There are several other areas near Lark which were also inmpacted by mning
activities. The Mascotte Pond was used between 1920 and 1933 to serve as a settling
basin for waters com ng from Bi ngham Creek. The waters were used for irrigation. A
ditch fromthe Mascotte Tunnel to the pond was built in 1942, Waters fromthe pond
were then conveyed by the Bastian Ditch to farmiand north of Herrinman. The Mascotte
Pond was | ocated near the intersection of State H ghway 111 and 11800 South. Anot her
area, called the Mascotte Tailings or Randol ph Peterson Gate Soils was a 200-300
acre area with red stained soils. It is thought that this area was contamn nated when
mne waters were diverted there sonetine in the past.

Anot her snal|l pocket of waste containing |layers of tailings was found in an area
called the Mdas Creek Silos next to Mdas Oreek near its confluence with the
Mascotte Ditch. A later study conducted by UDEQ found the rest of the Mdas O eek
sedinents to have | ow | evel s of hazardous substances although the sedinents and
soils were sonetines discolored. At the southern end of the site, Copper Creek
transects the area. Sone pockets of wastes were also found in Copper Creek due to
mning activities upstream Al so, there was a nearby field, named Lone Tree, that
was crisscrossed with ditches probably fromearly farmng activities. Al though the
ore frommnes in Copper Qulch would have been renoved via the Mascotte Tunnel, the
waste rock was dunmped near the mine portals. Mnes in Copper Qulch included

Ant el ope, Blue Jay, Dalton and Lark, Evergreen, Lead, Mayflower, M ners Dream



A ynpia, R chnond, Sanpson, Union Flag, Vanderbilt,
of the waste rock dunps associated with these m nes have now been buried by the
Bi ngham Canyon Waste Rock Dunps.

2.

A summary of

TABLE 3

Washat ch, and Yosemte #2. Al

Investigations, Oeanup Activities, and Enforcenent Actions:

i nvestigations and cleanup activities is given in the follow ng table:

| NVESTI GATI ONS AND CLEANUPS | N LARK (QU 6)

Dat e

Activity

Per f ormed by

1986

CERCLA Prelimnary Assessnent and Site
Investigation for State Mtorcycle Park and
for Lark Tailings determ ned the existence
of el evated concentrati ons of hazardous
substances in the soils of the sites

UDEQ wi th funding from USEPA

1988

Kennecott cancels |lease with Herrinman
Irrigation Co. for use of Bi ngham Tunnel
water. State had expressed concern that the
water quality was not good enough for
irrigation purposes.

UDEQ Division of Water
Quality, and Kennecott

1989

Kennecott (or State) cancels the |ease for
the State Mdtorcycle Park due to fugitive
dust probl ens

Kennecott and Utah State
D vi sion of Parks and
Recreati on.

1991

Si t e-wi de CERCLA Consent Degree
negoti ations begin with EPA, UDEQ and
Kennecott. Listing activities put on hol d.

EPA, UDEQ Kennecott

1993

EPA approves Wrk Plan for Lark area and
cl eanup begins with oversight by EPA and
UDEQ

Kennecott begins the cleanup

1994

UDEQ conducts study of all watersheds in
the area. Included in this study were M das
Creek and Copper Creek. These are

PA/ Sl -1i ke investigations.

UDEQ wi t h fundi ng from EPA

1994

Kennecott begins study of all historic
facilities on their property, including
Mascotte Pond, Copper @l ch, M das
Silo, and Randol ph Peterson Gate.

These are PA/SI-1ike investigations.

Kennecott with oversight by
UDEQ

1994

Site-wi de negotiations end and EPA proposes
t he Kennecott South Zone for listing on the
NPL

EPA

1995

Cl eanup work conpleted on first phase of
Lark renoval

Kennecott, EPA

1995

Parti es reach agreenent to continue

cl eanups under the provisions of a
Menmor andum of Under st andi ng. Kennecott
agrees to continue cl eanups and EPA and
UDEQ agree to take no further action
regarding listing

EPA, UDEQ Kennecott




1998 Adm ni strative Order on Consent signed by Kennecott, EPA
EPA and Kennecott to cover previous cleanup
activities in the Lark area.
1998 Site expanded to include cleanup of nearby Kennecott, EPA
historic facilities including Copper Creek,
Mascotte Pond, Mdas Silo, Mascotte
Tai lings, and Lone Tree.
1998 Final report and all anmendnents received Kennecott, EPA
1995, 1998 Final site inspections Kennecott, EPA, UDEQ
1998 Adm ni strative Oder closed out Kennecott, EPA

Community Participation

Because the Lark site is in an unincorporated area of Salt Lake County, EPA gave
routi ne updates on the progress of the cleanups there at the Copperton Community
annual neeting. This is because when the forner conmpany town of Lark was evacuated,
a nunber of the residents noved to Copperton. There were few, if any, comments on
the plans or the cleanups. Following the cleanup, the Gty of Herrman incorporated
and city officials becane interested in annexing the area to their city in the
future. At this tinme, part of the site is agricultural |land and part open space. The
Herriman city officials expressed an interest in the potential of the restored

wetl and as a centerpiece for a future city open space park.

Site Characteristics
1. Si ze, topography:

Lark is located at the eastern edge of the Oquirrh Muntains in Salt Lake Vall ey.
The site is conposed of several waste areas including: Lark Waste Rock (40 acres);
Lark Tailings (470 acres); Mscotte Tailings (300 acres); Mascotte Pond (1 acre);
Mdas Silo (3.5 acres); Copper Creek (10 acres); and Lone Tree (45 acres). The
surface water features include Mdas Creek (a dry, intermttent strean), Copper
Creek (a dry, intermttent stream), and a restored wetland forned by a natural seep
in the Lark Tailings area.

2. Surface and subsurface features, areas of archaeol ogical or historical
i mport ance

At Lark, there were no surface structures in the clean up area. Before cleanup,
there were sone retaining walls, old railroad beds, rail trestle ruins, and buil di ng
foundations, but the structures thenmselves were |ong gone. State H ghway 111
transects the site. On the western edge of the site was the forner town of Lark. Al
non-m ning-rel ated structures had al ready been renoved by Kennecott when the town
was evacuated. Most of the roads were renoved al so and returned to open space.

M ning structures built in the 1950s include several former shops now used as

war ehouses and experinental |abs, and an elevated water tank Recently constructed
are two above ground | eachate collection systens (one for |eachate and one for
stormvater) which are fed by subsurface cutoff walls and pipelines. In and near Lark
are three tunnel portals (Mascotte Tunnel, Bi ngham Tunnel and d d Bi ngham Tunnel).
Just to the west of the former townsite are the Bi ngham Canyon M ne Waste Rock
Dumps, currently piled with slopes at the angle of repose. One of the dunps towers
over Lark to a height of 1000 feet and doni nates the | andscape. (The potential for a
catastrophic slide of these dunps is one of the reasons Kennecott evacuated the
people fromthis area.) There is a “repository” on site. After Kennecott renoved the
tailings and slines containing hazardous substances above | evels of concern, it




capped the renmining tailings with 6-12" of soil and revegetated. In sone areas,
tailings are 10-20 feet deep. Future construction on this area would require special
considerations to ensure structural stability. There are no waste rock piles

remai ning on site.

3. Sanpl i ng strategy

There were a variety of sanpling events at Lark for different objectives. A sumary

of the events is given in the follow ng table:

TABLE 4
SAMPLI NG EVENTS AT LARK
SITE OBJECTI VE STRATEGY MEDI A DATES
Lark Waste For Listing Grab sanpl e wor st soils, wastes 1987
Rock Package case (try to find
hi ghest | evel s)
Lark Waste Site Sanpl es of soils, wastes 1993
Rock characterization each pile
Lark Waste Post renoval Gid sanpling soils 1993
Rock confirmation
Lark Tailing For Listing G ab sanpl es, soils, wastes 1987
Package wor st case
Lark Tailing Site Gid sanpling soils, wastes 1993
characterization
Lark Tailing Post renoval Gid sanpling soils, wastes 1993
confirmation
Lark Tailings assessnent of periodic inflow wet | and and seep ongoi ng
Seep and possi bl e ground and out fl ow of wat er s
Wt | and wat er inpacts, wet | and ponds
ef fecti veness of
wet | ands wat er
t reat ment
Addenda to Lark Site Gid sanpling soils 1993
proj ects, characterization
i ncl udi ng
Mascotte
Tai | i ngs,
Copper Creek,
Lone Tree
Addenda to Lark Post renoval Gid Sanpling soils 1994- 1996
proj ects, confirmation
i ncl udi ng
Mascotte
Tai | i ngs,
Copper O eek,
Lone Tree
M das Creek Site Li ne sanpling sedi nent, soil 1994
i nvesti gation al ong course
of creek
Mdas Silo Site Gid sanpling sedi ment, soil 1994
characterization




Mdas Silo Post renoval Gid sanpling soi | 1996
confirmation
Copper Creek Site Li ne sanpling sedi ment, soil 1993-4
I nvestigation al ong course
of creek
4. Known or suspected sources of contami nation

The following facilities are known or are suspected to have produced wastes in the

Lark area:
TABLE 5
SOURCES OF CONTAM NATI ON | N LARK (1 OQU6)
Facility Wast e Years of process ore vol une current
| ocation operation used of waste st at us
Prol er on site 1965- 1985 proprietary tin cans 58, 099 t ot al
tons rermoval
Ghio Lar k 1909- 1919 gri ndi ng, copper 7-8 r ewor ked
Copper #1 Tai | i ngs gravity, mllion by Chio
| ater tons Copper #3
flotation
Chio unknown 1923- 1937 | each, copper unknown water is
Copper #2 precipitate captured
by ESCS*
Ghio Lar k 1937- 1950 | each, Chi o Copper 7-8 capped
Copper #3 Tai | i ngs precipitate, #1 tailings mllion
flotation tons
For t une unknown 1900- 1909, unknown | ead, gol d, unknown buried by
M 1916- 1917 sil ver, wast e rock
copper
New unknown 1899- 1901 cyani de | ead, zinc, unknown buried by
Mammot h | each silver wast e rock
MII
Dal ton and unknown 1895- 1901 unknown | ead, zinc, 32, 886 buried by
Lark M1 sil ver tons wast e rock
Mascotte Lark Waste 1901- 1952 m ne copper 1.35 flow
Tunnel Rock, dr ai nage, mllion captured
M das | eachate cubi c by ESCS*,
Cr eek, col | ection yards wast e rock
Mascotte (Lark noved
Di tch, Wast e behi nd
Mascotte Rock) , ESCS* with
Pond, 10, 000 cu. Bi ngham
Mascotte yds M ne Waste
Tai |l i ngs (Mascotte Rock.
Pond), 962
cu. yds
(M das
Cr eek)




Bi ngham Sane as 1950- m ne copper i ncl uded sane as
Tunnel Mascotte pr esent dr ai nage, in Mascotte
Tunnel , access Mascotte Tunnel
pl us Tunnel
Herri man vol ures
Irrigation
Co.
ad unknown 1901- 1907 distilling boot | eg unknown, t unnel
Bi ngham install ed, during whi skey probabl y dr ai nage
Tunnel no ore Prohi bi tion in captured
Mascotte by ESCS*
Tunnel
vol umes
Copper Copper 1871- 1885 m ni ng, | ead 6423 cy m nes
@l ch Cr eek, direct ( Copper buri ed
M nes Copper shi pnent Creek), under
@l ch 16640 cy wast e
Pond, Lone (Lone rock,
Tree Tree), wast es
60, 000 cy removed to
( Copper Bl uewat er
@l ch Repository
Pond)

* East Side Collection System (collects acid mne drainage fromwaste rock and tunnels

associ ated with the Bi ngham Canyon M ne)

5.

Types of contam nation and affected nedia,

concentrations, RCRA Status

types characteristics,

quantity

There were a variety of different types of mning wastes found at the site. Al though

many of the wastes contai ned hazardous substances,
regul ati on because of the Bevill

Exenpti on. However,

they are nostly exenpt from RCRA
EPA appl i ed RCRA regul ations

wherever they were relevant and appropriate. The types of contam nation found at OU

6 are described in the follow ng table:

TABLE 6

TYPES OF CONTAM NATI ON

Locati on Wast e Quantity Concern concentration St at us
(RCRA status)
Lar k Wast e Rock 2 Mllion acid Up to 20,000 renmoved to
(solid waste) Tons generation ny/ Kg | ead Bi ngham
potenti al M ne Dunps
Lark Tai |l i ngs 5 MIlion netal s Up to 9560 portion with
(solid waste) Tons ng/ Kg | ead hi gh netal s
removed to
Bl uewat er
Repository,
r emai nder
capped.
Lark seep 5-8 gpm sulfate about 1200 artificial
cont ent ng/l sulfate wet | and

t r eat nent




Lar k acid soils 200- 300 acidity not fully treated with
(soils) acres prevent characterized lime, deep
vegetative tilled,
growt h reveget at ed
6. Locati on of contanination and routes of migration, lateral and vertica
extent, surface and subsurface routes of human or environmental exposure
m gration potential, popul ations ecol ogi cal and human.
A summary of the locations of the contamination, the potential routes of exposure to
human and ecol ogi cal popul ati ons and migrati on pathways is described in the
follow ng table
TABLE 7
RQUTES OF EXPOSURE, PCPULATI ONS
Locati on Waste Type M gration Exposur e Ecol ogi cal Human
Pot enti al Pat hway popul ati ons popul ati ons
Lar k Wast e Rock ground wat er i nadvert ent el k, deer, no residents
i ngestion by cougars, 5-10
i ndustri al bi rds i ndustri al
wor ker s, observed on wor ker s
i ngestion of site (evi dence of
ground wat er trespassi ng
during
hunti ng
season)
Lark Tailing ai r bor ne i nadvert ent el k, deer, no residents
particul ates, i ngestion by cougars, 5-10
surface water i ndustri al bi rds industria
transport wor ker s observed on wor ker s
site (evi dence of
trespassing
during
hunt i ng
season)
Lar k Seep ground wat er i ngestion of el k, deer, no residents
wet | and wat er cougars, 5-10
and ground bi rds i ndustri al
wat er observed on wor ker s
site (evi dence of
trespassi ng
during
hunti ng
season)
Lark Acid Soils ground wat er i ngestion of el k, deer, no residents
ground wat er cougars, 5-10
bi rds industria
observed on wor ker s

site

(evi dence of
trespassing
during
hunt i ng
season)




7. G ound wat er

One of the nmgjor notivations in the cieanups perfornmed at Lark and South Jordan
Evaporation Ponds was to control the sources of sulfate, acids, and netals to the
under | ying aquifers. The ground water in this area is covered under a previous
action, see ROD for QU2, Dec. 13, 2000, and is described in that docunent.

F. Current and Potential Future Site and Resource Uses:

The land at Lark is currently zoned industrial/mning by the county. There are a few

m ni ng support structures on site, but the property owner uses nost of the land as a

buf fer zone between its active mning operations and the valley comunities. A portion is

|l eased to local farnmers for dry |land wheat farm ng. Most of the land is used for open

space and wildlife habitat. The nearest comunity, Herrinan, expressed interest in the

land for use as an open space park, using the wetland area as an educati onal centerpiece

G Summary of Site R sks
1. Chem cal s of concern:

EPA determ ned that the chenicals of concern at the Lark site were primarily |ead
and arsenic. In addition, there were soils and wastes present at the site with high
acid generation potential so that transport of sulfates to the groundwater was
likely. A summary of |ead and arsenic concentrations found in the soils and wastes
at the site is given in the follow ng table.

TABLE 8
RANGE OF LEAD AND ARSENI C CONCENTRATI ONS
( PRE- REMOVAL CONCENTRATI ONS)

Locati on Lead Concentration in Soil (ng/kg) Arsenic Concentration in Soi
(ng/ ko)
Maxi mum Mean Maxi mum Mean

Lark Tailings 9560 2153 790 260
Lark Waste Rock 20, 000 9631 296 199
Mascotte Pond 8200 2261 1100 163
Copper Creek 17, 000 4949 580 171
Lone Tree 17, 000 2348 580 127
Mdas Silo 2693 454 142 37
Randol ph 91 91 106 106
Peterson Gate

Fol l owi ng the renoval actions, the range of concentrations dropped as illustrated in

the tabl e bel ow




TABLE 9

LEAD AND ARSENI C I N SO LS FOLLOWN NG CLEANUP ACTI ONS

Locati on Lead Concentration in Soil (ng/kg) Arsenic Concentration in Soil
(ng/ k)
Maxi mum Mean Maxi mum Mean

Lark Tailings 170 47 120 31
(pre capping)

Lark Waste Rock 472 262 39 28
Mascotte Ponds 620 288 45 20
Copper Creek 1240 575 86 35
Lone Tree 232 151 19 11
Mdas Silo 175 160 37 31
Randol ph 310 56. 8 240 94
Peterson Gate

H. Renmoval / Renedi al Action Qbjectives

The Renoval / Renedi al Action Chjectives for this action were as fol |l ows:

4.

Prevent ground water contamnination fromuncontrolled rel eases of acids and
metal s | eached fromwaste rock piles

Prevent exposures of humans to unacceptably high levels of |ead and arsenic in
soils, based on different exposure rates at different |and uses.

Prevent downstream mi grati on of unacceptable |evels of |ead and arsenic in
waters used for irrigation by homeowners and farners.

Protect flora and fauna in areas which are prine wildlife habitat.

l. The Sel ected Remedy

The Renoval

Action at this Site took the follow ng actions:

Excavation of all waste rock piles at the site and di sposal at the nmain waste
rock dunps of the Bingham M ne. Unlike the waste rock piles at Lark, the dunps
of the Bingham M ne are surrounded by a | eachate collection systemkeyed into
bedrock. Consolidation of the waste rock behind the collection systemw ||
prevent ground water contam nation.

Excavation of tailings and slimes with high concentrations of |ead and arsenic
and di sposal in the Bluewater Repository (previously constructed to store mne
wastes). This will prevent any direct exposure or inadvertent ingestion by
industrial workers, visitors, and wildlife.

Consol idation of tailings with | ow concentrations of |ead and arsenic into a
central location, cap with topsoil and revegetate. This will keep the nore
benign tailings fromblowi ng around and creating a nuisance. It will also
provide a suitable substrate for vegetative grow h.




4. Di version of any mine drainage effluents into Kennecott's process water
circuit. The contam nated waters from m ne drai nage contam nated the ground
wat er. The diversion of such waters woul d prevent further groundwater
cont am nat i on.

5. Reconstruction of a small wetland. The wetland purifies seep waters and
provi des habitat.

6. Li e was added to acid soils near Randol ph Peterson Gate, mxed into the soil
by tilling, and the resultant soils revegetated. This prevented ground water
contam nation and provi ded useful soils for wildlife or agriculture.

7. Cont am nat ed sedi nents were renoved from contam nated areas of epheneral
surface streans. This was done to prevent downstream m gration.

These renoval actions adequately satisfied renedial objectives and EPA has determ ned
that no further action at Lark is needed or required. No Institutional Controls are needed
because the waste renmining on site contains only | ow concentrations of |ead and arsenic.



A

DECI SI ON SUMVARY
SECTI ON 3: SOUTH JORDAN EVAPORATI ON PONDS (QU7)

Site Nane, Location and Description

Sout h Jordan Evaporati on Ponds (QU7) includes an area in the western part of the Gty of
Sout h Jordan which was used to store and di spose of excess water from Kennecott’s Bi ngham
Canyon mni ng operations. The waters, which were noderately to severely contam nated,
deposi ted sludges of varying conposition before they infiltrated into the ground
evaporated, or were discharged to the Jordan River. The area affected by the ponds was
about 1200 acres.

B

Site History and Enforcenent Activities
1. Activities at the site which led to contam nation

The South Jordan Evaporation Ponds are | ocated on Kennecott property approximately 7
mles east of the Bingham Canyon Mne, 1 mle south of Bingham Greek, 5 nmiles west
of the Jordan River and within the Gty of South Jordan. Ponds were constructed
using waste rock for dikes in about 1936. The ponds were used to store, evaporate
and di spose of excess waters originating from Bi ngham Canyon mi ni ng operations
Because the ponds were built on a forner Lake Bonneville delta, the waters soaked
into the ground and sone of it reappeared in seeps along the face of the delta. Two
new ponds (Eastside Seepage Coll ection Pond and Sout hsi de Seepage Col | ecti on Pond)
had to be constructed there to collect the water.

The anount of water diverted from Bi ngham Greek to the ponds varied greatly from
year to year. Sone cal cul ati ons suggest the average rate was 900 acre-feet/year
Because of the porous nature of the ponds, it is estimated that 80% of the water
conveyed to the ponds between 1936 and 1965 seeped into the ground. Evaporation was
not the major route of water disposal, despite the nane of the ponds.

In 1965 with the openi ng of the Large Bi ngham Reservoir, the ponds were supposed to
be used only in energency situations during extrenely wet years, mainly as a fl ood
control neasure. From 1972 to 1984, untreated Bi ngham Greek waters entering the
ponds averaged 160 acre-feet/year to 1700 acre-feet/year. Linme treatnent of the
acidic waters began in 1982. After line treatnent began, treated waters entering the
ponds ranged from 390 acre-feet/year to 3799 acre-feet/year. In 1983 additiona
capacity was added and new ponds were constructed. The new ponds were constructed
with a clay lining to cut down on the infiltration. One of the ol der ponds was al so
reconstructed using clay liners. A 1985 engineering study indicated that there were
182 acres of clay lined ponds, 87 acres of old sludge |ined ponds, and 271 acres of
unlined ponds, In 1991, Kennecott estinmated that there were 3.1 mllion cubic yards
of sludges fromlime treatnent covering 375 acres, and another 830 acres were
contam nated with untreated sludges. By 1991, the ponds were no longer in use and
the surface was dry. Cccasional conplaints about dust clouds were received by the
agenci es from nearby nei ghbors

The South Jordan Evaporation Ponds area was inplicated as a source of a plune of
ground water containing elevated sulfates (Zone B of Qperable Unit 2, addressed in a
previ ous Record of Decision).



2. Investigations, Oeanup Activities, and Enforcenent Actions
A summary of investigations and cleanups is given in the follow ng table:
TABLE 10

| NVESTI GATI ONS AND CLEANUPS AT SOUTH JORDAN
EVAPCRATI ON PONDS ( OU7)

Dat e Activity Per f ormed by
1991 Site Discovery EPA
1994 Admi ni strative Order on Consent for Kennecott, with oversight
renoval action by EPA and UDEQ
1996 Final report received by the agencies
1996 Final site inspection EPA
1997 Cl ose out of renoval order EPA
C Community Participation

The South Jordan Evaporation Ponds were within the incorporated boundaries of the Gty

of South Jordan, but there was little population that far west of the settled district. In
this case, EPA and Kennecott met frequently with the South Jordan Cty Council, Myor, and
Cty Manager to discuss the cleanup plans. The city officials were primarily interested in
t he devel opnent potential for the site. During one public neeting at Gty Hall, people
from a nei ghboring subdi vision were pleased that the cleanup was taking place, but were
not fond of the back-up beepers on the trucks especially at 3 am Mst of the recent

di scussions with city officials have involved i mm nent devel opnent plans for the area.

D. Site Characteristics
1. Si ze, Topogr aphy

The South Jordan Evaporation Ponds site is located on a gravel bench in Salt Lake
Vall ey near the Qquirrh Mountains. It is within the corporate boundaries of the Gty
of South Jordan. The area consisted of 375 acres of treated sludge ponds (sl udges
treated with linme), and 830 acres of untreated sludges and adjacent soils. Wile the
ponds were still active, there was a seep on the downgradi ent slope of the bench.
This seep is no |longer active.

2. Surface and Subsurface Features, areas of archaeol ogical or historical
i mport ance

At South Jordan Evaporation Ponds, there are no structures on site. There is a 200
acre repository on site which contains non- hazardous sludges. The repository
resenbl es a nmesa. Because the sludge woul d not provide a stable building foundation,
it has been designated as open space and recreational |and use. A road right-of-way
goes through the repository area, but no road has been built there yet.

3. Sanpl i ng strategy

The site was characterized prior to the renoval action beginning in 1994. Post
renmoval data was provided in the Final Report for the Renmpbval Action.



4. Known or suspected sources of contami nation

The nmaj or source of contam nation at the South Jordan Evaporation Ponds was waste
wat er, mne drainage, and stornwater from Kennecott’s Bi ngham M ne operations. The
sl udges remaining after the water either evaporated or percolated into the ground
was about 3.1 million cubic yards. The ponds thensel ves were constructed using waste
rock. The seeps along the face of the bench originated fromwaters which percol ated
into the alluviumand energed at the surface agai n downstream

5. Types of contam nation and affected nedia, type characteristics, quantity,
concentrations, RCRA status

There were two types of wastes found at the site: waste rock used to create the

di kes for the ponds; and sludges frommning waters. Al though either of these types
coul d contai n hazardous substances, both are exenpt from RCRA regul ati on because of
the Bevill Exenption

TABLE 11
TYPES OF CONTAM NATI ON AT SCQUTH JORDAN EVAPORATI ON PONDS

Locati on Wast e Quantity concern concentration status
Sout h Jor dan wast e rock not esti nated acid not fully removed to
Evapor ati on generation characterized mai n
Ponds potenti al - simlar to Bi ngham
Lar k M ne Dunps
Sout h Jor dan sl udge, 3.1 mllion netal s up to 14,000 material with
Evaporation gypsum cubi ¢ yards nmy/ kg | ead hi gh metal s
Ponds sl udge renoved to
Bl uewat er
Repository,
r emai nder
consol i dat ed
and capped
in an on-site
repository.
6. Locati on of contanination and routes of mgration, lateral and vertica

extent, surface and subsurface routes of human or environnmental exposure
mgration potential, populations ecological and human

The two types of contanmination at the site were a threat to hunman health due to
i nadvertent ingestion by industrial workers and migration potential of sulfates to
ground water. A summary of the exposure pathways is given in the following table



TABLE 12
ROUTES OF EXPOSURES AND POPULATI ONS AFFECTED AT SQUTH JORDAN
EVAPCRATI ON PONDS

Locati on Wast e M gration Exposur e Ecol ogi cal Human
potenti al pat hway popul ati ons popul ati ons
Sout h Jor dan wast e rock ground wat er i ngestion of bi rds no residents
Evaporation ground wat er on site, one
Ponds i ndustri al
wor ker

Sout h Jordan sl udge ground wat er i nadvert ent bi rds no residents
Evaporation i ngestion by on site, one
Ponds i ndustrial i ndustrial

wor ker s, wor ker

i ngestion of

ground wat er

7. G ound wat er

One of the major notivations in the cleanups performed at Lark and South Jordan
Evaporation Ponds was to control the sources of sulfate, acids,
under | ying aquifers. The ground water in this area is covered under a previous

and netals to the

action, see ROD for QU2, Dec. 13, 2000, and is described in that document.

F. Current and Potential Future Site and Resource Uses:

At the tine the renoval action took place, the land at the South Jordan Evaporation

Ponds was zoned industrial/mning by the Gty of South Jordan and Salt Lake County. There

were no structures on site. Today, the property owner uses the |and for open space and

| eases a portion of the land to farners for dry |and wheat farning. The property owner is

desi gning a planned community with | ow and high density residential,

conmer ci al

and

industrial devel opment. The new community, called Sunrise, has the support of the Gty of
South Jordan and the | ocal residents. The property owner is currently performng

geot echni cal studies of the on-site repository to determine if the land is suitable for

sone bui | di ng.
G Summary of Site Risks

1. Chemi cal s of Concern

EPA determ ned that the chenicals of concern at the S. Jordan Evaporation Ponds site
were primarily lead and arsenic. In addition, there were soils and wastes present at
the site with high acid generation potential so that transport of sulfates to the
groundwat er was likely. A summary of |ead and arsenic concentrations found in the

soils and wastes at the site is given in the follow ng table.




TABLE 13
RANGE COF LEAD AND ARSEN C CONCENTRATI ONS AT THE SOQUTH JORDAN
EVAPCRATI ON PONDS

Locati on Lead Concentrations in Soil (ny/kg) Arseni ¢ Concentrations in Soil
(ng/ kg)

Maxi mum Mean Maxi mum Mean
SJEP (Pre- 10, 400 207 1330 74
renoval )
SJEP (Post - 237 93 41 19
renoval )
19

Fol |l owi ng the renoval action, the concentrations of |ead and arsenic dropped
significantly.

H. Renoval / Rermedi al Action Objectives

The Renoval / Renedi al Action Chjectives for this action were as fol |l ows:

1. Prevent ground water contamination fromuncontrolled rel eases of acids and
netal s | eached fromwaste rock di kes and gypsum sl udges

2. Prevent exposures of humans to unacceptably high | evels of |ead and arsenic in
soils and wastes, based on different exposure rates at different |and uses.

3. Prevent downstream migrati on of unacceptable |evels of |ead, arsenic and
sulfate in waters used for irrigation by honeowners and farnmers.

4. Protect flora and fauna in areas which are prine wildlife habitat.
l. The Sel ected Renedy
The Renmpval Action at this Site took the follow ng actions:

1. Excavation of all waste rock dikes at the site and di sposal at the nmain waste
rock dunps of the Bingham Mne. Unlike the waste rock di kes at South Jordan,
the dunmps of the Bingham M ne are surrounded by a | eachate collection system
keyed into bedrock. Consolidation of the waste rock behind the collection
systemw || prevent ground water contam nation.

2. Excavati on of sludges and gypsum sl udges w th high concentrati ons of |ead and
arseni c and di sposal in the Bluewater Repository (previously constructed to
store mne wastes). This will prevent any direct exposure or inadvertent
ingestion by industrial workers, visitors, and wildlife.

3. Consol idation of sludges with | ow concentrations of |ead and arsenic into a
central location, cap with topsoil and revegetate. This will keep the nore
beni gn sl udges from bl owi ng around and creating a nuisance. It will also
provide a suitable substrate for vegetative grow h.

These renoval actions adequately satisfied remedial objectives and EPA has determ ned
that no further action at the South Jordan Evaporation Ponds is needed or required. No
Institutional Controls are needed because the wastes renaining on site contain only |ow
level s of |ead and arsenic.



DECI SI ON SUMVARY
SECTI ON 4: BUTTERFI ELD M NE, BUTTERFI ELD CANYQON, AND HERRI MAN ( QU3)

A Site Nane, Location and Description

QU3 is conposed of several subunits. Butterfield Mne is located in Butterfield Canyon
about 2.5 mles upgradient of the nouth of the Canyon. Waste rock fromthe m ne was
deposited in the bottomand al ong the sides of the canyon. Waste rock was found on 14
acres, anounting to about 1.4 mllion tons. The Butterfield Mne adit has a flow which

di scharges into the creek. It has a NPDES permt. Butterfield Creek runs through the site.

Also in the Butterfield Canyon area were deposits of tailings left by early mlling
operations in the canyon. The tailings were al so deposited on both sides of the creek. The
tailings found at the site anmounted to 25,050 cubic yards. Wthin QU3 are the | ocations of
several mning and mlling operations and waste deposits. They are: Revere MII|, Yosenite
MI1l, Brooklyn MII, Holt MII, Queens Mne and MII, Blackjack @Qulch Mnes, St. Joes

M ne, Yosemte Qulch Mnes, Saints Rest Mnes, and Water Supply Tunnel Dunp.

Locat ed downstream of the Butterfield Mne and Canyon sites is the farm ng comunity of
Herriman. Herriman residents and farners have traditionally used the entire flow of
Butterfield Creek for irrigation of their crops and | awns. Wastes dunped into the creek
upstream were spread throughout the area by the Herriman irrigation system Ei ghty-five
properties were affected by the contam nation within the residential area. Another 238-335
acres of agricultural |lands were also contaminated by the irrigation waters.

B. Site History and Enforcenent Activities at the Butterfield Mne portion of QU3
1. Activities at the site which led to contam nation.

The Butterfield Mning Conpany began the Butterfield Mne as a | ead/zinc/silver mne
about 1892. The mine had two portals, the upper portal was the Queen Mne, and the
lower the Butterfield Mne. Drainage fromboth mnes exited out of the Butterfield
Mne portal. Waste rock fromthe adits and shafts were dunped al ong the edges of
Butterfield Creek. At sone |ocations, the waste rock was dunped into the creek
itself. In the early 1900s, the operators of the mne were sued by Herrinan
irrigation water users. The water users clained that the mne was intercepting water
whi ch, before mning, fed springs along Butterfield Creek. Not only had the m ning
conpany intercepted Herriman water, they had polluted it as well, clainmed the
irrigators. The court eventually decided that the Herrinman water users were entitled
to half of the water emanating fromthe portal of the mine and the m ning conpany
the other half.

Later owners, notably the USSRM extended the adit significantly to intersect with
its other adits and shafts. Today the Butterfield Mne adit is 3.5 mles |ong and
intersects with the N agara Shaft (underneath the Bi ngham Canyon Pit) and the

Bi ngham Tunnel ( which exits at Lark). Mning continued here at least until 1952 by
Conbi ned Metal s Reducti on Conpany. The tunnel itself was used for operations until
the 1960s. The portal of the mne still exists and continues to discharge water.
(The discharge is now covered by Kennecott’'s U ah Pol |l utant D scharge Elimnation
System (UPDES) permt.)

Kennecott estimated that the waste rock deposited in Butterfield Canyon fromthe
mning activities at the Butterfield Mne was about 1.4 mllion tons and covered
about 14.23 acres of the canyon fl oor.

Begi nning in the 1960s, Kennecott began to use the upper reaches of Butterfield
Canyon gul ches as dunpi ng grounds for its Bingham Canyon Pit Mne waste rock. In
general, carbonate rocks were dunped in these gulches. As the aftermath of a

| eaching experinent, the dunps in the Castro Qulch area blew out and a nud flow



buried the road in the canyon and deposited rock and nud al ong Butterfield Creek.
Active | eaching of the dunps near Butterfield Creek stopped after this incident.

2. Investigations, deanup Activities, and Enforcenent Actions
A summary of investigations and cleanups is given in the follow ng table:

TABLE 14
| NVESTI GATI ONS AND CLEANUPS AT BUTTERFI ELD M NE ( QU3)

Dat e Activity Per f ormed by
1991 PA/ SI st udy UDEQ wi t h fundi ng from EPA
1991 Admi ni strative Order on Consent Kennecott with oversi ght
for renoval project, Butterfield by EPA
M ne Waste Rock (including Castro
Qul ch Wast e Rock)
1993 Fi nal Report Received Kennecot t
1993 Final Site Inspection
1994 Close Qut of Administration EPA

Site History and Enforcenent Actions at the Butterfield Canyon portion of QU3
1. Activities at the site which led to contam nation.

M neral resources were discovered in Butterfield Canyon in the 1870s, shortly after
m ni ng began in earnest in nearby Bi ngham Canyon. The ores were rich in | ead and
silver in a carbonate matrix. In addition to the Butterfield Mne described earlier
historical records indicated that there were several other facilities located in
Butterfield Canyon and tributary gulches. The first mll in the Canyon was the
Revere MII built in 1875 and expanded in 1878-1880. After this expansion, it
specialized in working waste rock and secondary ores. Reportedly, the concentrate it
produced had about 50% | ead. The tailings contained 3.2% I ead.

During this tinme, the downstreamfarners in Herriman sued the mll owners because
the mll polluted the creek. Creek water was used in Herriman for irrigation
Eventual ly the court ordered the mll to stop polluting the creek. There is no
record of what nonetary danages were awarded to the farners. There is evidence that
the mll owners at least attenpted to construct a tailings pond across the creek
fromthe mll.

The m |1 was bought by the Yosenite Conpany in 1886, and changed over to a wet
concentrator with a capacity of 80 tons/ day. It was al so equi pped for ore roasting
to renove sul fides. By 1887, the m |l had been abandoned and apparently burned in
about 1890. The m |l was apparently rebuilt in 1899, but sources indicate that it
burned again in 1900. The Revere MII| was |ocated at the confluence of Butterfield
Canyon and Saints Rest Qulch. Deposits of tailings were found on both sides of the
creek in that location. During the cleanup activities artifacts of the mll were
found including fragnents of a wooden flune. There was evidence of fire as well.

Another mll noted in historical records was the Holt MII located at the nmouth of
Butterfield Canyon. This mll was erected in 1880 and worked about 2 nonths on waste
rock fromthe Wasatch and Yosemte mnes. Al though the suspected |ocation of the
mll was sanpled, no traces of mlling or mning activities were found. Loca
residents indicate that the flat area at the nouth of the canyon was created i n 1950




using soils fromnearby hillsides. They suspect than any evidence of mlling
operations woul d have been buri ed.

Two mlls in Yosemte Qulch, a tributary of Butterfield Canyon, were nentioned in
the records. Yosemte Mne had a mll associated with it, which operated from 1882
to 1886 when the conmpany bought the Revere MII. The capacity was 40 tons/day. Water
for the mlIl canme fromthe mne. Tailings were apparently dunped into Yosemte
Qilch. Atrail of tailings was found down the gulch and a significant deposit was
found at the confluence of the gulch with Butterfield Canyon. The nearby Brookl yn

M ne on Yosemte Qulch also had a nill. No other information is available on its
operational history. The original sites of both these mlls have been buried by the
Bi ngham Canyon M ne waste rock dunps.

2. Investigations, Oeanup Activities, and Enforcenent Actions

A summary of investigations, cleanups and enforcenent actions is given in the table:

TABLE 15
I NVESTI GATI ONS AND CLEANUPS AT BUTTERFI ELD CANYON ( OU3)
Dat e Activity Per f ormed by
1994 Assessnent of on-site historic facilities Kennecott, with oversight
by UDEQ
1997 Adm ni strative Order on Consent, Renoval Kennecott, with oversight
pr oj ect by EPA and UDEQ
Pendi ng Final site inspection EPA
Pendi ng Cl ose out of Renoval Oder* EPA
* This ROD does not close out the Renoval Project. There are some renamining issues to
resol ve.
B. Site History and Enforcenent Actions at the Herriman Residential Soils and

Agricultural Properties portion of QU3
1. Activities at the site which led to contam nation

The community of Herrinman was settled in about 1851 by Mornon pioneers attracted to
the area by anple water supplies provided by Butterfield Creek. Irrigation ditches
had been dug by 1852. The rel ationship between the farmers of the Herrinman area and
the mners upgradi ent has al ways been a rocky one. The di sputes always invol ved
either the quality of the water in Butterfield Creek or the quantity or both. Mjor
lawsuits were filed by the Herriman farners in 1877 and 1908. The farners sought to
augnent their irrigation water supplies in Butterfield Creek by inporting waters
fromthe Bi ngham Tunnel and, to a | esser extent, Bingham Creek. Whatever mning
wast es were di scharged into those waters were spread by the irrigation systemall
over the area within the town itself and into the surrounding agricultural fields.
EPA determined that 85 residential properties, and another 335 acres of agricultural
properties had been contami nated by nmining wastes in the irrigation system
Particularly high concentrations of wastes were found in historical ditches used at
the time of active nining and nmilling operations upstream Herriman incorporated as
a town in 1999 and becane a city in 2001 with a popul ati on of 1500.

2. I nvestigations, Ceanup Activities and Enforcement Actions

A summary of cleanups and enforcement actions is given in the follow ng table.




TABLE 16
I NVESTI GATI ONS AND CLEANUPS AT HERRI VAN RESI DENTI AL SO LS (OR)

Dat e Activity Per f or red by:

1994 Initial assessment UDEQ wi t h fundi ng from EPA

1996- 7 Rermoval assessment EPA

1997 Removal project for Herriman Residenti al EPA wi th haul i ng, backfill,
Soils, Admnistrative Order on Consent and repository services

provi ded by Kennecott

1998 Amendrent to Administrative Order to EPA wi th haul ing, backfill,
cover another two years of renoval and repository services
activities provi ded by Kennecott

1998 Prelimnary assessnent of Herriman EPA

agricultural properties

1999 Assessment of Herriman agricul tural UDEQ wi th fundi ng from EPA
properties
Pendi ng Cl ose out of renoval project EPA
C Communi ty Participation

Butterfield Mne and Canyon are in an unincorporated area of Salt Lake County, just to the
west of the City of Herriman. EPA formed a working group of interested Herriman citizens
to discuss site history, site nanagenent strategy, and cleanup plans. Gtizens aided EPA
and Kennecott in locating the sites of historic mlls so that sanpling could be focused
appropriately. The citizens also hel ped the toxicol ogists deternine the different kinds
and frequency of recreational activities that take place in the canyon

The Herriman working group al so hel ped EPA in locating those areas of Herriman which m ght
have been contaminated. Irrigation officials aided EPA and Kennecott in |ocating current
and historical irrigation ditches and pipelines and indicated which properties night have
used contam nated water in the past. The neetings were held at the Lions dub and at
various private honmes. Key nenbers of this working group eventually applied for and

recei ved a Technical Assistance Grant from EPA. They were invaluable in facilitation of

di scussi ons about community concerns with EPA and other |ocal agencies. Later on, the TAG
group used their grant resources to look at future |and uses and determ ne whi ch kinds of
devel opnent m ght be possible on agricultural |and near the city. They worked with the
maps of contam nation, city planners and the property owners to develop a | and use pl an
whi ch was eventual | y adopted verbatimby the Cty of Herrinman. Communi cation between city
officials and EPA have been extraordinarily strong even when there is a disagreenent. The
Cty has used EPA risk assessnment calculations to inplenent its own risk nanagenent
strategy for future devel opnent.

D. Site Characteristics
1. Si ze, topography

A summary of the geographi cal and topographic information for QU3 is given in the
follow ng table



TABLE 17
GEOGRAPHI CAL AND TCPOGRAPH! C | NFORIVATI ON

SI TE

LOCATI ON

S| ZE

FEATURES

Butterfield M ne

2.5 nmles up
Butterfield Canyon
on the eastern

sl opes of the

CQqui rrh Mount ai ns

Wast e Rock deposits
= 14. 23 acres

Butterfield Creek,
Di scharge ditch from
the nine to the
creek with flows of
500 gpm

Butterfield Canyon

Bet ween Butterfield
M ne and nout h of
Butterfield Canyon

Saints Rest tailings
deposit = 2.87 acres
Yosenite Qul ch
tailings deposit =
2.22 acres

Butterfield Creek,
and dry tributary
gul ches entering
fromthe north
(Queen, Butterfield,
A son, Castro,
Yosenite, Saints
Rest, Bl ack Jack,
St. Janes), several
springs and seeps
near the creek in
upper part (I ower

part is a |osing
strean)
Herriman Resi denti al SWcorner of Salt 85 city properties Butterfield O eek
Lake Val |l ey (approxi mately 46 (dry past irrigation
acres) system di ver si on
structure), historic
channel obliterated
in nost spots.
Herri man SWcorner of Salt 238-335 acres Butterfield Creek
agricul tural Lake Valley to the (dry past irrigation
| ands West and North of system di ver si on
Herriman settl ement structure), historic
channel obliterated
in nost spots.
2. Surface and Subsurface Features, areas of archaeol ogi cal or historical

i mport ance

At Butterfield M ne,
cl eanup. The Butterfield M ne Tunnel

there were no structures remaining an site at the time of

port al

still

exists on site and still

di scharges water drained frommning shafts and interconnecting works. One tenporary
sedi mentation pond was installed downstreamto trap construction debris. Because the
pond attracted wildlife (ducks, deer), and a diversity of wetland plants evol ved,
this pond was left after construction was conpl eted. Large boul ders have been added
to restrict vehicular access. A county road open only in the sumrer transects the
site.

At Butterfield Canyon, there were no structures remaining on site. During excavation
at the Saints Rest site, a nunmber of artifacts were unearthed. Near the creek were
remains of a flune and sone plunbing fromthe old mll. There were also | ayers of
charred wood indicating the site had burned at |east once, perhaps nore. It is
likely that there are nore artifacts under the county road which was apparently
built on the main site of the mll. Another grouping of artifacts was uncovered
farther up the hillside, which according to |local residents, was the site of a ranch
house. These artifacts were anmmunition, pottery, and butchered bones. A county road



and a mining access road transect the site.

H gh in the canyon are ruins associated with the Queen M ne. The nost significant
structure is the iron- gated portal to the mne. Debris is scattered about the site.
The site is renpte and inaccessible to the public.

Herriman, founded in 1851, is a rural community with houses, a church, a civic
center (the site of a newcity hall), barns, corrals, and associated infrastructure
including roads, culinary water pipelines, irrigation water pipelines, sewage pipes,
drai nage ditches, tel ephone, electricity, cable and fiber optic cable. The site of
historic Fort Herrinman was cleaned up, but no artifacts were found. At the tine of
cl eanup, there were no retail businesses in town.

Except for an occasional barn, there are no structures on the Herrinman agricultura
land part of the site. Portions of the area are criss-crossed with irrigation
ditches and pipelines. There are several farns that are irrigated using ground water
fromwells on site. Ghers are irrigated using Butterfield Oreek water diverted near
the nouth of the canyon into a pipeline

Despite the historic nature of this area, there are no sites on the Nationa
Regi ster of Historic Places, nor sites eligible for this register

3. Sanpl i ng strategy
There were a variety of sanpling activities perforned at the sites covered in this

action with different areas and different objectives. A summary is given in the
foll owi ng tabl e:



TABLE 18
SO LS SAMPLI NG EVENTS AT QU3

SI TE OBJECTI VE STRATEGY MEDI A DATES
Butterfield M ne For Listing Package G ab sanpl es, wor st soil s, 1991
case wast e
Butterfield M ne Site characterization Gid Sanpling soil s, 1990
wast e
Butterfield M ne Post renoval Gid Sanpling soils 1992
confirmation
Butterfield M ne NPDES noni toring periodic grab wat er ongoi ng
sanpl es (effluent
from
m ne)
Butterfield Creek in Ecol ogi cal Ri sk Random Sanpl i ng soil s, 1995
Butterfield Canyon Assessment sedi nent ,
wat er
Butterfield Creek in Site Investigation Li near sanpling down soil s, 1997
Butterfield Canyon course of creek sedi ment,
wast es
Butterfield Creek in Post renoval Gid sanpling soils 1998
Butterfield Canyon confirmation
Butterfield Creek in Post renmoval ACC periodi c sanpling at wat er, ongoi ng
Butterfield Canyon conpl i ance different |ocations netals in
and at mouth sedi ment
| oad
| ower Butterfield Site Investigation Li near sanpling down sedi nent, 1993
Creek course of creek SOi
Herri man Site Investigation random sanpl i ng soi | 1993
Herri man Site Investigation |'i near sanpling soi | 1996
al ong course of
irrigation pipeline
and historic ditches
Herri man Site characterization conposite and random soi | 1997
grid sanpling of
each residential
property
Herri man Post renoval conposite and random soi | 1997-
confirmati on grid sanpling of 2000
each residentia
property
Herri man Site characterization course grid sanpling soi | 1999
agricultural |and (one conposite
sanpl e per 5 acres),
trench sanpling in
area of historic
irrigation ditches
Herri man Site characterization fine grid sanpling soi | 1999

agricultural |and

(quarter acre grid)




4.

Known or suspected sources of contami nation

The sources of the contamnation in Butterfield Canyon and Herrinan are as fol |l ows:

TABLE 19

SOURCES OF CONTAM NATI ON | N BUTTERFI ELD CANYON AND HERRI VAN ( OU3)

Facility Wast e Years of Process Oes Vol unes Current
Locati on operation used of wastes St at us
Revere on site, 1875- 1900 gri ndi ng, | ead on site = wast es on
M1 Butterfield gravity 25, 050 cy site
Cr eek, separation renoved to
irrigated , Bl uewat er
fields cyani de, Repository
ore
roasting
Yosenm te on site, 1882- 1888 grindi ng, | ead at site
Ml Yosenite gravity Yosenite buri ed
Qul ch, separation confl uence under
Butterfield w th wast e
Cr eek, Butterfield rock,
irrigated Creek material s
fields (vol une near creek
included in renmoved to
Revere Bl uewat er
total) Repository
Br ookl yn upper unknown unknown probabl y unknown site
M Yosenmte | ead buri ed
Qul ch under
wast e rock
Holt MII on site, 1880- 1880 grindi ng, | ead unknown site
Butterfield gravity buri ed
Cr eek, separation under
irrigated alfalfa
fields field
at nmouth
of canyon
Butterfield on site, 1892- 1952 m ni ng, | ead 1.4 mllion on site
M ne Butterfield dr ai nage tons wast e rock
Cr eek, renoved
irrigated next to
fields Bi ngham
M ne Dunps
Bi ngham pi peline to 1952- 1987 m ne - unknown sedi ment s
Tunnel Butterfield (wat er dr ai nage renmoved
wat er | ease Creek | ease) from
Dansi e
| and. Rest
still

t here




Bi ngham irrigation unknown wat er from m xture unknown relics of
Creek ditches to m ne ditch
agricul tural dr ai nage system
gr ounds exist in
north of pl aces
Herri man
Queen Bl ack Jack sane as m ni ng, | ead unknown wast e rock
M ne Gul ch Butterfield wast e rock pile stil
M ne in Black
(upper Jack
entrance) @il ch
detention
basi n
downgul ch
Salt Lake road base unknown Lark waste | ead unknown under
County under county rock county
r oads roads and
sonet i mes
on
shoul ders
5. Types of contam nation and affected nedia, types, characteristics, quantity,

concentrations

RCRA

There were a variety of different types of mning wastes found at the site. Al though
exenpt from RCRA

many of the wastes contai ned hazardous substances,
regul ati on because of the Bevil

Exenpti on.

3, 6, and 7 are described in the follow ng table

they are al
The types of contanination found at QOUs

TABLE 20
TYPES OF CONTAM NATI ON
Locati on Wast e Quantity Concern Concentration St at us
(Surface)

Butterfield wast e rock 1.4 mllion netal s Up to 13,900 renoved to a

Canyon tons ny/ kg | ead repository in
Castro Qul ch
behi nd t he
st or mnat er
col l ection
system

Butterfield tailings (solid 25050 cubic netal s Up to 65,900 removed to

Canyon wast e) yards ng/ kg | ead Bl uewat er
Repository.

Herri man soils tainted 85 netal s Up to >6000 renmoved to

resi denti al with tailings properties ny/ kg | ead Bl uewat er

(soils) Repository
Herri man soils tainted 238- 335 met al s Up to 12,595 left in
agricul tural with tailings acres ny/ kg | ead pl ace
(soils) subj ect of

this ROD.




A summary of the |ocations of the contanination,

human and ecol ogi cal popul ati ons and migrati on pathways is described in the

extent,
m grati on potential,

follow ng tabl e:

Locati on of contami nation and routes of mgration,
surface and subsurface routes of human or environnental
popul ati ons ecol ogi cal

TABLE 21

ROUTES OF EXPOSURE, POPULATI ONS

| ateral

and hunan.

the potential

and vertical
exposure,

routes of exposure to

Locati on WAst e M gration Exposur e Ecol ogi cal Human
potenti al pat hway popul ati ons popul ati ons
Butterfield wast e rock surface water i nadvert ent deer, elk, no residents,
Canyon transport i ngestion by bi rds 2 workers,
wat er users observed on recreational
downst r eam site use during
sunmer and
fall
Butterfield tailings surface water i nadvert ent deer, elk, no residents,
Canyon transport i ngestion by bi rds 2 workers,
wat er users observed on recreational
downst r eam site use during
sunmer and
fall
Herri man soils none i nadvert ent not wildlife Gty
resi denti al i ngestion by habi t at popul ation is
young 1500
children resi dents
playing in
resi denti al
yar ds
Herri man soils none i nadvert ent not wildlife no residents,
agricul tural i ngestion by habi t at , estimated 10
farners cattl e, active
(adul ts) hor ses farmers
7. Gound water
The ground water in this area is covered under a previous action, see ROD for O,

Dec. 13, 2000, and is described in that docunent.

8. Site specific factors.

Herriman was incorporated as a town in 1999 and becane a city in 2001. The zoning in

the area of Herrinman was instituted sonme tine ago by Salt Lake County,

of Herriman is now in the process of developing its own vision of future

devel opnent.
di scussing its own zoni ng ordi nances and devel opnent
to nesh their devel opnent vision with the agricul tural

To date,

requirenents.
| and contam nation to

mnimze the inpacts on the community and the property owners using | ocal
authorities rather than experience the perceived stignma of Superfund designation.

Al t hough growth and devel opnent are inevitable in this area,
devel opnent of contam nated lands is low at this point.
properties characterized by EPA and/or UDEQ only two properties are in current

the pressure for
O the 66 agricultural

but the Gty

the Gty has developed its own |and use Master Plan and is now
They are hoping




review by the Gty and two nore were in prelimnary discussions.

There are no pl ans

for devel opnent of the other properties in the near future. Sone property owners had

a vision of what they would like in terns of future options;
continue to farmthe land for the foreseeable future. At the nonent,

pressure is nore intense in the foothills to the south of Main Street.

The site is not eligible for Superfund Renedi a

not on the Nationa

F. Current and Potentia

Priorities List.

Future Site and Resource Uses:

A summary of the land uses at the sites is given in the follow ng table

TABLE 22

CURRENT AND FUTURE LAND USES

others preferred to
t he devel opnent

Action funding because the site is

agricultura
| ands

change in near
future with new
zoni ng

or di nance)

Locati on Zoni ng Current Land Vi si on of Vi si on of

Use property owner conmuni ty
Butterfield i ndustrial/mning open space buf fer zone, recreational,
Canyon recreational touri st

attraction

Herri man resi denti al resi denti al resi denti al resi denti al
resi denti al
Herri man residential (may agricul tural hi ghly vari abl e m xed | and uses

(i ncluding
cluster
residential and
comrer ci al )

i ncl udi ng open
space and
agricultural to
enhance rura
character of
city

G Summary of Site Risks

Cheni cal s of concern

EPA and other participating parties worked together to devel op exposure scenari 0s

for non-

resi denti al

specific infornation
to devel op renedi ati on goals for non-
netal s were assessed,
covered in this docunent.

cl osely correl at ed.

Sumari es of

In the Herrinman area

residential |and uses.

| and uses at the Kennecott North and South Zone sites.
such as speciation and hunan activities at the site, were used
Al t hough a variety of
only lead and arsenic proved to be of any concern at the areas
| ead and arsenic concentrations were

Site

| ead and arsenic concentrations found at the site are given in the
follow ng series of tables.




TABLE

23

RANCE OF LEAD AND ARSEN C CONCENTRATI ONS
BUTTERFI ELD CANYON*

Locati on Lead Concentrations in soil or Arsenic Concentrations in soil or
sedi nent (ng/ kg) sedi nent (ng/ kg)
Maxi mum Mean Maxi mum Mean
Butterfield M ne 13, 900 6643 501 327
(pre-renoval )
Butterfield M ne 550 143 150 31
(post-renoval )
Queen M ne 31, 500 8916 3150 1646
(wastes left in
pl ace)
Sai nts Rest 65, 900 7905 396 68. 6
@il ch (pre-renoval)
Sai nts Rest 1420 362 51 18.2
@il ch (post-renoval)
Yosenite Qul ch 57, 900 12, 400 819 136
(pre-renoval )
Yosem te Qul ch 1230 427 31 15.6
(post-renoval )
backgr ound 118 67.3 23.6 16.3

* wastes were |eft

in place at the Queen M ne because it

isin arenmote |ocation and

m gration dowmnstreamis prevented by detention basins downstream on Queen Qul ch

A summary of the | ead concentrations found during the Herrinman residential

is given in the follow ng table:

TABLE

24

r enoval

LEAD CONCENTRATI ONS | N HERRI MAN RESI DENTI AL NEI GHBORHOODS

(percentages of total

nunber of sanples collected in the renedi ated area)

Range of | ead Pr e-renoval Post - renoval (pre- Renoved soils
concentrations in soil characterization cappi ng)

(Herriman residential) (surface)

0-400 nmy/ kg | ead 16. 8% 17. 7% 4. 9%

400- 800 ngy/ kg | ead 21. 6% 22. 9% 5.8%

800- 1200 ny/ kg | ead 24. 9% 21. 7% 14. 4%

1200- 1600 ngy/ kg | ead 15. 4% 13. 7% 28. 3%

1600- 4000 ny/ kg | ead 15. 4% 20. 5% 34. 1%

4000- 10, 000 ng/ kg | ead 5. 8% 2. 9% 12. 7%

>10, 000 ny/ kg | ead 0 0. 6% 0




Agricultural |ands surround the settled parts of Herriman on the north, east, and
west sides. The area was characterized by UDEQ but has not been addressed.

TABLE 25
LEAD I N AGRI CULTURAL SO LS NEAR HERRI VAN

Range of |ead concentrations Property-wi de averages (% I ndi vi dual sanples (%
0 - 400 ngy/kg | ead 24. 1% 31.5%

400 - 800 ny/ kg | ead 17. 7% 15. 2%

800 - 1200 ngy/ kg | ead 14. 5% 12. 1%

1200 - 1600 ngy/ kg | ead 11. 2% 10. 2%

1600 - 4000 my/ kg | ead 27.4% 24. 3%

4000 - 10,000 ny/ kg | ead 4. 8% 6. 4%

>10, 000 my/ kg | ead 0 0. 2%
H. Renedi al Action ojectives

The Remedi al Action (bjectives for this action are as foll ows:

1. Prevent ground water contam nation fromuncontrolled rel eases of acids and
netal s | eached fromwaste rock piles

2. Prevent exposures of humans to unacceptably high levels of |ead and arsenic in
soils, based on different exposure rates at different |and uses

3. Prevent downstream migrati on of unacceptable |evels of |lead and arsenic in
waters used for irrigation by homeowners and farners.

4. Protect flora and fauna in areas which are prine wildlife habitat.
l. Description of Aternatives

A large portion of Operable Unit 3 has already been cl eaned up using renmoval authorities.
The selected alternatives for those actions are briefly described in the follow ng table



TABLE 26
PREVI QUS CLEANUPS WHERE NO FURTHER ACTI ON | S NEEDED

Area Wast e Goal Renmedy
Butterfield Canyon Wast e Rock Prevent human Wast e rock renoved
exposure, protect to Castro @l ch
wildlife, prevent behi nd | eachat e
downstr eam col | ection system
m gration capped and
reveget at ed
Butterfield Canyon Tai l i ngs Prevent human Tailings renoved to
exposure, protect Bl uewat er
wildlife, prevent Reposi tory.
downst r eam
m gration
Herriman Resi denti al Soi | s cont am nat ed Prevent human Soils removed to
with tailings exposure Bl uewat er
Repository.

Essentially, all of the actions for areas in Qperable Unit 3 have already
satisfactorily achieved the Renedial Action Goals, except for the Herrinman
agricultural properties.

Three alternatives were devel oped for the only renaining unrenedi ated area, the
Herriman agricultural properties. The following is a description of the
al ternatives:

Alternative 1: No action. This alternative sinply means that EPA, UDEQ the county,
and the city | eave the agricultural lands surrounding Herriman as they are wi thout
any controls regarding any future | and use changes. This alternative woul d
inevitably result in a future rel ease of hazardous substances from some properties
during construction and create unacceptabl e exposures to children whose parents

m ght buy such hones. Such an alternative would probably result in an energency
response situation for EPA as each property is devel oped. This could string out EPA
emer gency responses for 50 years or longer. There are sone real estate ethica
standards in Uah which require that property owners notify prospective purchasers
of any defect in the property or structure. This notification, however, is not
codified into UWah law and the only recourse for a deviation is a private party

| awsui t .

Alternative 2: Institutional Controls Only. The strategy of institutional controls
is to control inappropriate exposures by controlling | and uses and buil ding. Land
use controls in Uah are the sole responsibility of the counties and incorporated
cities. Typically this occurs by |and use planning, zoning, and issuance of building
permts. The Herriman agricultural lands are situated in two |ocal jurisdictions:
the eastern portions are within the corporate boundaries of the Gty of Herrinman
and the western portions are in unincorporated Salt Lake County. These two | oca
governnents have different concerns. In the case of the Gty of Herrinman, a site-
specific risk assessnent was conpleted and the prelimnary renedi ati on goals were
cal cul ated specifically for that area. In the case of Salt Lake County, there are
nunerous sites in addition to Herriman agricultural |ands which require
institutional controls. For that reason, the county might want to adopt a county-
wi de standard and revi ew protocol which would serve the needs of the entire county,
not just a small part.

Gt her types of institutional controls are avail able, such as deed restrictions, but
are not appropriate here because of the |arge nunbers of properties and property




owners i npact ed.

Specific requirenents that the Gty of Herriman will inpose will be devel oped

and adopted by ordi nance as a part of the Renedi al Design/Renedial Action phase of
the project. The Gty of Herrinman has al ready adopted by ordi nance the Land Use and
Transportation Elenments of its Master Plan, and has established residential |and use
cl eanup goals for | ead based on EPA' s Endangernent Assessnent. Building permt

requi renents and oversi ght are being di scussed

Salt Lake County is considering a variety of options for the properties withinits
jurisdiction, including their current building noratorium use of the Cty of
Herriman protocols, and devel opment of a county-wi de systemto address devel opnent
of contani nated | ands

If the Herriman | and use plan and site specific cleanup levels are used, and the
soils remain on-site, the costs to devel opers could be about $8.8 - $13.3 MIllion
(depending on the action level).

Alternative 3: Renoval of all contam nated soils fromagricultural lands. In this
case, all contam nated soils would be renmoved fromthe agricultural |ands now so
that the land woul d have unrestricted | and use shoul d devel opnent occur in the
future. Since this area is not eligible for NPL listing, no EPA funds can be used
for this activity. The only renaining PRPs are the property owners of the
agricultural lands. The cleanup costs for the land is estinmated at about $62.5
MI11lion assumng that the soils are excavated and haul ed off-site to an industria
landfill. This cost does not include substantial transaction costs for EPA
enforcenent activities

J. Sunmmary of Conparative Analysis of Alternatives

A chart summarizing each alternative with respect to the nine criteria of the NCP is as
fol |l ows:



TABLE 27
COVPARATI VE ANALYSI S OF ALTERNATI VES

NCP Criteria

Alternative 1. no
further action

Al ternative 2:
Institutiona
Controls only

Alternative 3:
renoval of renaining
contam nated soils

Protection of human mnimally mnimlly protective nmore protective | ong
health and the protective, short long termand short term

envi r onnent termonly term

Conpl i ance with conplies conplies conplies

ARARs

Long term not effective |ong mnimlly effective effective long term

ef fecti veness and
per manence

term

long term

Reducti on of
toxicity
t hrough treat nent

does not treat

does not treat

does not treat

Short term
ef fecti veness

Ef fective short term

Ef fective short term

i mpairs use of the
land in the short
termfor agriculture
- current |and use

I npl enentability

no probl ens

requi res cooperation
with city and county

requires funding -
The site is not
eligible for EPA
funding. O eanup
woul d require costly
enforcenent actions
against multiple
parties.

Cost

| ow ($0)

| ow medi um ($8. 8 -
$13.3 MIlion)

high ($62.5 M11ion)

St at e accept ance

not acceptabl e

mninally acceptabl e

acceptabl e

Conmuni ty accept ance

accept abl e (not
unani nmous)

accept abl e (not
unani nous)

acceptable (if they
don't have to pay
for it),
unacceptable if
enforcenent on
property owners is
required.

1. Overal

Protection of Human Heal th and the Environnent.

Overal |l protection of human health and the environnment addresses whether each
alternative provides adequate protection of human health and the environnent and

descri bes how ri sks posed through each exposure pathway are elininated

controll ed, through treatnent, engineering controls, and/or institutional controls.

reduced or

Since the contami nation poses little risk to farmers and ranchers using the Herriman

agricultural |ands,
heal th and the environment
pressure in the future to convert these agricultura
comrercial and industrial devel opnents. |f and/or when this occurs,

all three alternatives achi eve the goa

in the short term However, there wll

of protection of hunan
be devel opnent

I ands into residential
Alternative 1




woul d no | onger be protective. Alternative 2 (which requires cleanups to reduce
unaccept abl e exposures specific to that land use) and Alternative 3 ( which requires
cl eanups now to nake the land suitable for unrestricted use) would both be effective
long term

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents.

Section 121 (d) of CERCLA and NCP 8§300.430(f)(1)(ii)(B) require that renedial
actions at CERCLA sites at least attain legally applicable or relevant and
appropriate Federal and State requirenments, standards, criteria, and limtations
which are collectively referred to as “ARARS” unl ess such ARARs are wai ved

under CERCLA section 121 (d)(4).

Alternatives 1 and 2 conply with ARARs because there are none. Aternative 3, if
chosen, could al so be designed to conply with ARARs.

3. Long- Term Ef f ecti veness and Per manence.

Long term effectiveness and permanence refers to expected residual risk and the
ability of a renedy to maintain reliable protection of human health and the

envi ronnent over time, once cleanup | evels have been net. This criterion includes
the consideration of residual risk that will remain onsite follow ng renediation
and the adequacy and reliability of controls.

Alternative 3 is fully protective in the long termbecause the waste will have been
totally renmoved and unrestricted use would be possible. Alternative 2 is mnimally
protective long termbecause it relies on the vigilance of the |ocal governnent to
ensure that the requirenents are foll owed by the devel opers and property owners.
Alternative 1 is not protective long term

4. Reduction of Toxicity, Mbility, or Volume Through Treatnent.

Reduction of toxicity, nmobility, or volume through treatnent refers to the
anti ci pated performance of the treatnent technol ogies that may be included as a
part of a remedy.

None of the Alternatives include treatnent as a part of the renedy.

5. Short-term effectiveness.

Short term effectiveness addresses the period of time needed to inplenent the renedy
and any adverse inpacts that may be posed to workers, the comunity, and the

envi ronnent during construction and operation of the renedy until cleanup levels are
achi eved.

Al three alternatives are effective short termwhile the land remains in
agricultural or open space use. However, there are sone unfortunate adverse inpacts
to Alternative 3. Herriman agricultural fields have been in use for up to 150 years
and the soils are well suited to their crops. Taking this valuable topsoil away and
replacing it with more sterile fill would not only danage the crops during

remedi ation, but could reduce yields for farm ng, perhaps for years to cone. It

m ght actual |y cause enough econom c hardship to force property owners to devel op
their lands prematurely with a commensurate | oss of open space.

6. Inpl ementability
I npl erent abi ity addresses the technical and adninistrative feasibility of a remedy

from desi gn through construction and operation. Factors such as availability of
services and nmaterials, admnistrative feasibility, and coordination with other



K.

governnental entities are al so considered.

Alternative 1 can be inplemented with ease because it requires no action on the part
of either the local or federal governnment. Alternative 2 can be inplenented, but
requires the participation of |ocal governnent. Both the City of Herriman and Sal t
Lake County have indicated a willingness to participate and nost of the property
owners will cooperate. Alternative 3 is much nore difficult to inplenment because
this site is not eligible for the NPL and federal funding will not be avail abl e.

Enf or cenent agai nst property owners would be necessary in order to get the needed
fundi ng, This strategy woul d have high transaction costs, because there are a |large
nunber of property owners; the action would require full cleanup even before the
future land use is known; and the action would be very unpopular with the comunity.

7. Cost

Alternative 3 (full cleanup) is the nost costly option, estimated at $62.5 MIlion.
The costs associated with Alternative 2 (institutional controls) could not be
accurately estinmated because it incorporates a great deal of flexibility in both

cl eanup design and | and use. Because sone | ands are designated as commercial or open
space in the future by the Herriman Master Plan, these |ands woul d not need any
cleanup at all. OGher lands would require only appropriate |ocations for parking
lots. Total costs would be on the order of $8.8 - $13.3 MIlion, significantly |ess
that full cleanup. Aternative 1 (no action) has no costs (unless enforcenment costs
after a release are counted). If this cost is included, Alternative 1 could be as
costly as Alternative 3.

8. State Accept ance

The U ah Departnent of Environmental Quality (UDEQ has some serious concerns over
the effectiveness of Alternative 2 to prevent short and | ong-term exposure to the
public fromcontam nated soil. UDEQ has expressed these concerns during previous
reviews of the Ri sk Managenent Docunent and Proposed Plan for this Record of

Deci si on. UDEQ woul d prefer the conplete renoval of the contaminated soils in and
around Herriman Gty as this would provide greater protection to the affected
residents.

9. Conmmuni ty Accept ance

The community prefers Alternative 3 as well, especially if the federal governnent
(or a nearby mning conpany) pays for it. If the property owners are responsible for
the cl eanup, then the community at large prefers Alternative 2. A few property

owners who do not |ike any controls, prefer Alterative 1.

Princi pal Threat Waste

The principal threat wastes at this site were the various piles of waste rock, tailings
and sl udges which contributed to contam nation of soils downstreamor contributed to
contanmination in the downgradi ent aquifer. The principal threat wastes were all addressed
in earlier renoval actions typically through excavation and renoval to an engi neered m ne
wast e repository near by.

L.

Sel ect ed Renedy

1. Summary of the Rational for the Sel ected Renedy

Al though Alternative 3, the excavation, renmoval and disposal alternative, is clearly
preferred by the community and the state and has advantages in ternms of mnimzing

I ong term managenent by the city and state, its primary problens lie in the fact
that it is uninplenmentable under the CERCLA programwi thout enforcenment, and it is



costly. This does not preclude the possibility that sone other state program m ght
be enacted that could address this and simlar situations in the state

The reason Alternative 3 would be difficult to inplenent is that this area is not a
part of a listed site on the NPL and therefore is ineligible for Renedial Action
fundi ng. The possibility of listing the area on the NPL was explored so that the
area woul d be eligible for EPA fund action, but the calculations reveal ed that the
score would be too lowto qualify the site for listing. The other possibility was to
take enforcenent actions against every property owner with contam nated | and on the
chance that soneday the owner would want to change the | and use. This would result
in very high transaction costs to EPA because it is clear that some, if not nost, of
the property owners would refuse to conply. In summary, if faced with the prospect
of funding the cleanups thensel ves now even when devel opnent is not inmnent, the
property owners are nmuch | ess enthusiastic about this alternative.

Anot her major problemfor Aternative 3 is the cost. Because there are few property
owners with any plans for devel opnent, a full renoval of all the wastes from each
property woul d be required with di sposal options limted to off-site industria
landfills. If, however, the property owners wait until devel opnent is inmmnent, the
property owners can use on-site options, including, but not linmted to, burying the
contam nated soils underneath new roads thereby elimnating hauling and di sposa
costs. Since land preparation is a part of devel opment costs, the cleanups can be
acconplished in that step at nmuch lower costs. Inplenenting Alternative 3 now,
perhaps through enforcenent actions, would al nost force the property owners to sel
their land to recoup the costs, thereby elimnating Herriman's open space buffer.

There are sone unfortunate short termproblens with Alternative 3. The | ands

i npacted by the contam nation have been in agricultural use for up to 150 years. The
soi |l s have been conditioned over the years and remain quite productive for both
wheat and hay. Excavation and renoval of these productive soils with inportation of
nore sterile fill would affect crop yields for several years, perhaps |onger

Several property owners have indicated a desire to continue to use their land for
farm ng and have no plans at all to develop their land. But in the process of
renmoving their soils, which they have been trying their best to conserve for years,
they would ruin the land for farmng. This too mght result in premature sale of the
| and.

After an extrene effort to discover ways to mnimze these problens, EPA ultinately
rejected Alternative 3 as inpracticable under the CERCLA statute

Alternative 1, the no- action alternative, was the early preference of the property
owners. In fact, they initially did not want EPA to even sanple the land to

determ ne what was there. In Uah, there are real estate ethical standards which
require that property owners and real estate agents disclose all defects in
structures and | and to any prospective purchaser. The theory here was that what they
did not know about their land, they did not have to disclose. This approach woul d
pose a threat to the health of future residents on the | and and does not neet the
threshold criteria of protection of human health and the environment. Al |evels of
governnent, federal, state, and local, strongly oppose this alternative, because it
provi des no consuner protection for future property owners. Mst, but not all
citizens agree that this alternative is unacceptable.

Alternative 2, the institutional controls alternative, represents the best renedy
for managenent of the contami nated agricultural lands near the Gty of Herriman. It
is protective, allows the current farmng activities on the land to continue, and
allows the land to be developed in the future while protecting future residents. In
addition, this approach allows cleanup flexibility, different cleanup approaches for
di fferent devel opnent plans, reduces costs to the property owner and devel oper, and
occurs at a tine when devel opnent and sale of the property is inmmnent, thereby

al | owi ng each property owner to i mediately recoup the costs of the cleanup



Wiile Alternative 3 nust use one cleanup technique for all and one cl eanup standard
for all, Alternative 2 allows the cleanup to be tailored to each property. d eanup
standards can be vari abl e depending on the I and use. Costs to the property owners
are mnimzed while protecting the health of future residents. Wth a few
exceptions, property owners have already begun to work with the city in designing a
community |and use plan that places commercial devel opnents in areas of

contam nation. The City has already commtted to using its authorities to inplenent
the alternative, if they can get some help in designing their systemduring Renedia
Desi gn

2. Description of the Sel ected Renmedy

Alternative 2, Institutional Controls, is EPA's Selected Renedy for the Herrinman
agricultural lands portion of the site. The other parts of the site covered by this
Record of Decision have al ready been addressed. The Sel ected Renedy for the Herriman
agricultural lands includes the follow ng suggested el enents.

For the agricultural lands within the incorporated boundaries of the Gty of
Herri man:

. Devel opnent of a land use plan for the contam nated agricultural |ands which
nmaxi m zes non-residential land use in accordance with the objectives of the
community’s vision for future growh needs (this el enent has already been
devel oped by the Herriman Residents for Responsi bl e Reclamati on in conjunction
with the property owners and adopted as an appendix to Herriman's Mster
Pl an);

. Passage of a city zoning ordi nance which inplenents the |and use plan for the
contam nated properties;

. Desi gn of a protocol for review of subdivision applications and site
devel opnent pl ans whi ch includes requirenents that devel opers subnmt plans on
how contam nated soils will be nmanaged (in addition to normal elenents of site
devel opnent pl ans);

. Devel opnent of special building permt provisions which specify how
contam nated soils unearthed during construction will be managed (in addition
to standard provisions of the building permts);

. Passage of a city ordi nance or resol ution which describes the clean up levels
required for different land uses within the city;

. Install ation of the necessary infornation nmanagenent systens for revi ew and
anal ysis of applications consistent with this renedy.

. Notification of affected public works departnments, irrigation conpanies, and
utility infrastructure |location services of the |ocations where contam nation
is likely to be found in the Herrinman

For the Herrinman agricultural |ands within unincorporated Salt Lake County:

. Devel opnent of a | and use plan which naxi m zes non-residential |and use within
the contam nated areas to the extent conpatible with the | and use vision of
the county for this area (this has been conpleted by the Herriman Residents
for Responsible Reclamation). The County can choose to adopt this strategy or
remain with the current |and use plan and zoni ng



. Devel opnent of site-specific cleanup standards for the Herriman agricul tura
lands or, alternatively, a county-wi de cleanup standard for all |ead and
arsenic sites in the unincorporated county which can al so be used at Herri man.

. Devel opnent of site devel opnent plan review procedures and buil ding permt
requirenents. Herrinman’s revi ew procedures can be adopted if desired.

Note that these el enents are suggestions only. The exact provisions are at the
discretion of the City of Herriman and Salt Lake County for their respective
jurisdictions. The current risks have al ready been addressed in previous actions.
The institutional controls are for use should the | and use and exposures change
Five year reviews are needed to evaluate the effectiveness of the controls.

3. Sunmmary of Estinmated Renedy Costs

The cost of this remedy to the city, county and future devel opers can not be
reliably estimated at this tinme, because each renedy and revi ew woul d be different
dependi ng on the size of the devel opnent, the use of the land ( residential versus
commercial, for exanple), the extent of the contam nation, the location of the

di sposal area, and the cl eanup standards used by the city and/ or county. EPA has
provi ded each property owner with a bookl et describing the variety of alternatives
avai l abl e and the estimated cost for each approach.

4. Expected Qut cones of the Sel ected Renedy

The sel ected remedy was designed to include flexibility for cleanups dependi ng on
the | and use shoul d devel opment occur. EPA has conducted a site-specific Herriman
Endanger nent Assessnent whi ch produced a PRG range of 1200-1600 ng | ead/ kg of soil
for residential |and use. Later, EPA conducted a risk assessnent exercise to
deternmine PRGs for non-residential |and uses. This docunent gave a variety of PRGs
whi ch depended on activity and | and use, bioavailability and other factors.

There are two situations in the Herriman agricultural |ands area. A portion of the
agricultural lands are within the corporate boundaries of the Gty of Herriman. They
prefer to use action levels using all the site specific assunptions avail able. The
Gty has already adopted a residential |and use clean up standard of 1600 ng/ kg | ead
in soil. Another portion of the agricultural lands are not in an incorporated city
and are under the zoning and building permt requirenents inposed by Salt Lake
County. For this portion, the County has not yet decided what action |evels they
want to adopt. They coul d use site-specific conditions in their decision-making or
they coul d choose to adopt a series of county-w de standards. Cbviously, site
conditions specific to Herriman’s situati on woul d be inappropriate for use
county-wi de. Salt Lake County has nunerous nining waste sites, but the speciation
varies widely fromsnelter dust fallout with high bioavailabilities to weathered
tailings with | ow bioavailabilities. In order to be protective for all sites in the
county, the PRGs woul d have to be protective in all |ocations, not just in Herriman
Tabl e 28 with suggested guidelines therefore presents a range which would cover both
situations - the case where the site specific conditions can be considered, and the
case which would be protective at all mne waste sites in Salt Lake County.

Tabl e 28 gi ves gui dance on cl eanup | evels as a function of |land use. The Gty of
Herriman and Salt Lake County can use the information in their decision making
Because | and use and building controls are a | ocal governnent function, the choice
of cleanup levels is at their discretion. Inthis table, generally a range is given
Except in the case of the residential |and use |ead |evels, the upper end of the
range was derived from assunptions specific to Herriman using bioavailabilities and
exposures of |ead and arsenic specific to cultivated areas of Herriman. The | ower
end of the range was cal cul ated using the sane exposure assunptions but the

bi oavail ability of |ead and arsenic was mnaxi m zed. The |ower end of the range woul d



apply to all mning waste sites, such as snelter waste and sl udges, not just the
tailings in the soils of Herriman. This information could be useful if the County
wi shes to devel op county-w de standards whi ch do not neke al |l owances for speciation
differences at the various mne waste sites. The residential |and use val ues for
lead are sinply the range advocated in EPA National Policy and are not
site-specific

TABLE 28
SUGGESTED GUI DELI NES FOR USE | N | NSTI TUTI ONAL CONTRCLS
TO BE | MPLEMENTED BY THE CI TY OF HERRI MAN AND
SALT LAKE COUNTY

LAND USE LEAD CLEANUP LEVELS ARSENI C CLEANUP
(nmg/ kg lead in soils) LEVELS (ng/ kg arsenic in
soils) 4
Resi dential, Day Care, and 400 - 1200 1 50 2 - 100 3
Pl aygr ounds
Commrer ci al (except day-care) 1,500 2 - 4,000 5 250 2 - 850 5
I ndustri al 1,500 2 - 4,000 5 250 2 - 850 5
Recr eati onal / Open Space 3,000 2 - 10,000 5 250 2 - 300 5

(except pl aygrounds)

Agricultural (Herriman site- 10,000 5 300 5
specific only)

1 National Lead Policy Range, effective June, 1997, and 40 CFR Part 475, January, 2001
The site specific Endangernment Assessnent for the Herriman Residential Soils Renova
Action calculated a prelimnary renediation goal range of 1200 - 1600 ppm | ead and 100
ppmarsenic for residential soils in Herriman. In 1997, EPA selected 1200 ppm | ead as
the action level for lead in the Fund | ead residential removal action in Herrinman EPA
acknowl edges that a 1600 ppm | ead renedi ati on goal already has been established as a
clean up goal by a city ordinance in April, 2000, based on the site specific

Endanger nent Assessnent infornation

2 CGeneric cleanup level protective for all mning waste sites in the county absent site
specific infornation

3 Site Specific to the Gty of Herriman, based on Herriman Renoval Endanger nent
Assessnent cal cul ations perforned in March 1997.

4 At Herriman, elevated arsenic levels are seldompresent unless it is associated with
elevated lead. In this case, elevated arsenic will be addressed as a result of
addressing |l ead. Therefore, a separate arsenic cleanup goal was not devel oped for
Herriman by EPA, nor included in the city ordinance. This is not true county-w de, and
both | ead and arseni ¢ standards may be necessary.

5 Based on speciation and exposures specific to Herrinan, based on cal cul ati ons from
“Prelimnary Remedi ation Goals for Non Residential Land Uses, Kennecott Site”(1999) and
“Butterfield Canyon Ecol ogi cal Ri sk Assessnent (1997). These are cal cul ated based on
typi cal exposure situations and, therefore, may not be protective in unusual or extrene
situations.

M Statutory Deterninations

Under CERCLA 8121 and the NCP, the | ead agency nust select renedies that are protective of
human health and the environnent, conply with applicable or relevant and appropriate
requirenents, are cost-effective, and utilize permanent solutions and alternative
treatment technol ogi es or resource recovery technol ogi es to the maxi num extent
practicable. In addition CERCLA includes a preference for renedies that enploy treatmnment
that permanently and significantly reduces the volune, toxicity, or nobility of hazardous



wastes as a principal elenment and a bias against off-site disposal of untreated wastes.
The followi ng sections discuss how the Sel ected Renedy neets these statutory requirenents.

1. Protection of Hunman Health and the Environment

The Herriman agricultural |ands do not pose a significant risk to human health and
the environnent because exposures to farners and ranchers are mnor and epi sodic.
The Sel ected Renedy protects human health and the environnment through zoning and the
i ssuance of building permits by |ocal governnent requiring that future devel opnent
achi eve cl eanup standards appropriate to the I and use.

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

The Sel ected Renmedy of Institutional Controls has no specific federal or state ARARs
because neither the state nor the federal governments have authority over |ocal |and
use and building permt requirenents. However, to the degree that future devel opers
m ght wish to build on sensitive habitat (wetlands, for exanple), |ocal governnent
shoul d warn devel opers that they could trigger state and/or federal enforcenent
actions should they ignore regul ati ons which govern these areas. In addition, the
movenent and di sposal of contami nated soils could trigger RCRA subtitle Cor D
requirenents.

3. Cost - Ef f ecti veness

The Sel ected Remedy is very cost effective because it allows cleanups to occur only
when | and use changes, if ever, and during the course of |and preparation and
construction when heavy equiprment is already on site. It allows the flexibility to
use on- site disposal options, such as underneath roads and parking lots, further
reduci ng haul i ng and di sposal costs.

4. Utilization of Permanent Solutions and Alternative Treatnent Technol ogies to
t he Maxi mum Ext ent Practi cabl e.

At full build out, the Selected Remedy would result in fairly permanent sol utions
because the cl eanups would all be appropriate to the land use. Alternative treatnent
technol ogi es are not precluded in this renedy, but would be unlikely to be used by
the property owners who would likely prefer sinpler and | ess costly approaches. In
this case, use of alternative technologies is inpracticable.

5. Preference for Treatnment as a Principal Elenent

The Sel ected Renmedy does not include treatnent as a principal elenment because it is
inpracticable at this site given the nature of the contam nation. It does not
preclude treatnent as an option for any future devel oper who w shes to use this
techni que to achieve the City and County requirenents.

6. Fi ve Year Revi ew Requirenents

Because this remedy will result in hazardous substances, pollutants, or contam nants
remai ning on- site above levels that do not allow for unlimted use and unrestricted
exposure, a statutory revieww ||l be conducted within five years after initiation of
remedi al action to ensure that the renedy is, or will be, protective of human health
and the environnent.



N. Docunent ation of Significant Changes

The Proposed Plan was rel eased for public comment in April, 2001. It identified
Alternative 2, Institutional Controls, as the Preferred Alternative for agricultural soils
near Herrinman. The Proposed Pl an suggested a residential cleanup | evel range of 1200 -
1600 ng/ kg lead in soils for future devel opnent of the agricultural lands. Since the
Proposed Pl an was rel eased for public comment, the range was changed to the non- site
specific range of 400 ng/kg - 1200 ng/ kg lead in soil to conformw th national policy
while indicating that the local authorities have the discretion to nake their own choices.
The guidelines for |lead and arsenic were expanded to cover other |and uses as well.



RESPONSI VENESS SUMVARY
I. ORAL TESTI MONY AT PUBLI C HEARI NG May 9, 2001
A Oal Testinony of M. dyde Butterfield.

1. Wo is going to take responsibility? Kennecott doesn’'t want to take responsibility for
t he contam nati on.

Answer: Kennecott has taken responsibility for a portion of the contam nati on and has nade
a substantial contribution towards the various cleanups in Butterfield canyon and
Herriman. Unfortunately, the mning conpani es responsible for nost of the contam nation in
and near Herrinman went out of business years ago

2. Kennecott has the responsibility to treat the farners right.

Answer: Under CERCLA, EPA has the authority to hold parties who fit certain categories of
liability responsible for cleanup costs associated with such contam nation. EPA has and
will continue to address Kennecott’s responsibility in the Herriman area in an appropriate
manner. As this question is directed to Kennecott’'s responsibility, EPA has provided
Kennecott with an opportunity to present its views on the subject in response to this
question. The follow ng is Kennecott’s response

“Kennecott has an established record of addressing historic mning wastes that nay present
a threat to hunman health and the environnment. Kennecott has reported it has spent over $ 5
mllion participating with EPAin the Herrinman renoval action and conducting the recent
cleanup in Butterfield Creek Canyon

“Under CERCLA, responsible parties include those persons who generate or di spose of

hazar dous substances. Additionally, a | andowner can be liable for cleanup of hazardous
substances on property it owns, even if the | andowner did not generate or dispose of the
hazar dous substance on the property. However, CERCLA liability does not extend to

hazar dous substances generated and di sposed of by prior |andowners or operators for whoma
party has no liability.

“The record in this case supports the conclusion that over 99% of the |ead contam nation
found in the Herrinman area was generated and di sposed of by historic mning operations to
whi ch Kennecott has no rel ationshi p. Decades after the lead ores were milled in
Butterfield Canyon and disposed in Butterfield O eek, Kennecott predecessors purchased
property in Butterfield Canyon where sone of the historic mlling and waste rock
operations occurred. Kennecott did not conduct the lead mining or mlling activities in
the Butterfield Canyon and its operati ons never produced sources of |ead which, in and of
t hensel ves, woul d have cause a soil clean up action in the Herrinan area

“In addition to the historic mlling and mning operations, historic irrigation practices
of the local residents and actions of the Herriman Irrigati on Conpany contri buted
significantly to the spread of contamnants in the vicinity. The mll tailings and waste
rock fromthe mll operations and the Butterfield Tunnel that entered Butterfield O eek
fromthe lead mlling operations were distributed by irrigation ditches to fl ood-
irrigation regions.

“As a | andowner where contam nation exi sted, Kennecott undertook two renoval projects to
cl eanup contam nation upgradi ent fromHerriman. These included the Butterfield Waste Rock
Renoval conpleted in 1994 and the Butterfield Oreek Canyon soils renoval conpleted in
1997. Additionally, Kennecott participated in the EPA renoval action conducted in
Herriman, by providing repository space for disposal of contam nated soils and repl acenent
soils for the properties that were renediated. In 1997 following a significant storm event
that washed sedi ments down Butterfield Creek to the Herriman area, Kennecott pronptly
cleaned this material fromHerriman properties. (The only exception was for one



property owner who refused Kennecott access to conduct the cleanup.)

“No threat to human health and the environnment exists on land in the Herriman area that is
used for agricultural purposes. However, if the land changes fromagricultural to sone
other land use that requires renoval of contam nated soil, Kennecott has indicated it is
willing to consider, on a case-by-case basis, allowing the material to be di sposed at
previously constructed soil repositories on Kennecott property, if such repositories are
still open. Kennecott has already done so for other Herriman | andowners.”

3. Property owners have right to put a lien on Kennecott property until. Kennecott takes
care of their responsibilities. Kennecott bought a contract and they need to pay the debts
associated with this contract

Answer: EPA cannot comment on the property owners legal rights outside of the CERCLA
process. Section 107(1) of CERCLA, 42 U S C. 84207(l) gives the United States the right
to place liens upon property, but does not extend to private parties. EPA cannot respond
to the commrent regarding Kennecott’s contract because EPA is not famliar with the
contract in question

B. Oral Testinony of M. A non Butterfield
4. Kennecott would like to | eave and escape responsibility

Answer: According to Kennecott, Kennecott has no desire to | eave the area and wants to
continue to nmine in the area for sone tine to cone.

5. Kennecott wants to build a newcity north of us and they didn't tell us.

Answer: Kennecott’s plans for their new Sunrise community on their land in South Jordan
are no secret. The plans have been discussed with city officials in South Jordan and
covered several times in the Salt Lake Tribune and Deseret News.

6. Kennecott cleaned up their own |and so they could develop it. They should do the sanme
for the other property owners

Answer: For sone parts of this site, the situation of Kennecott and the other property
owners is simlar. Kennecott did, in fact, clean up their own | ands even though at Lark
and Butterfield Canyon they did not dispose of any wastes there This is simlar to the
situation of the farners. They sinply bought the land, but didn't generate the wastes
Under CERCLA, current property owners are responsible for contam nation on their property,
even if they did not cause the contam nation

7. Kennecott stored their waste on our land for 100 years. They shoul d pay a demurrage at
$50, 000 per acre, for exanple

Answer: EPA does not have any information to support the statenent regarding the storage
of wastes. The appropri ateness of a denurrage is outside of EPA's authority. For the sake
of clarity, EPAis including a statenent from Kennecott on the subject of the question

“As explained in response to comment nunber 2, Kennecott did not store their waste on
others land for 100 years. The materials that washed onto others | and originated from
ot her mini ng conpani es, sone of which Kennecott eventually purchased. In addition, the
irrigation conpani es have sonme cul pability in the distribution of materials from
Butterfield Canyon as they were aware of mining related inpacts to the water source but
continued to distribute the water regardl ess.”

8. W should not have to deci de now what we might want to do with the land 20 years from
now.



Answer: Property owners need not commit to any future land use at this time. This renedy
provides for a process that will enable | andowners to develop their properties in the
future in a safe and cost-effective manner. The cost of the cleanup for any parcel of |and
wi Il be highly dependent on the use of the land. Waiting until the actual devel opnent is

i mm nent has definite advantages in cost savings over trying to do a cleanup without this
know edge.

9. EPA should not wal k and all ow Kennecott to wal k, then nmake the town fathers deal with
it.

Answer: EPA has taken all necessary actions to address the known contanination in and
around the town of Herrinman. The ongoing controls relating to devel opnent, are of the type
nost often handled at the local |evel. Federal involvenent in such |ocal governmenta
affairs is typically unwanted. EPA has assisted the |ocal governnent in developing a
process for addressing issues that nay ari se because of any renmini ng contam nati on and
EPA will continue to work with the town of Herrinan and Salt Lake County to ensure that
the controls remain effective, in addition, CERCLA requires that EPA conduct a review
every 5 years to ensure that the renedy remains safe and effective, thus EPAw Il revisit
the remedy in Herriman on a regul ar basis.

C. Oal Testinmony of M. J. Rodney Dansie

10. In 1997, naterials washed down from KUC dunps onto ny land, and the materials are
still there.

Answer: The | ead concentrations in this material are beneath EPA's action |level for the
renmoval . However, EPA asked KUCC about this natter. Kennecott responds to this statenent
as follows:

“I'medi ately after the stormevent, which caused waste rock naterial to be washed onto M.
Dansi e’s | and, Kennecott offered to renove the naterial fromthe property and restore it
to prior conditions. M. Dansie declined this offer. Since that tinme, M. Dansie continues
to nake the statenent that the nmaterial is still there but forgets to tell people that
Kennecott offered to renove the naterial.”

11. The proposal doesn't adequately address agl ands. The ditches have never been cl eaned

Answer: Neither EPA nor Kennecott have cleaned out any of the Herrinman Irrigation Conpany
ditches. Records indicate that the irrigation conpany did clean out the ditches on
occasi on.

12. The lead is still there upstreamin the dunps.

Answer: EPA has determned that additional upstream actions are not necessary at this
tine. The situation is further explai ned by Kennecott:

“Sonme waste rock dunps | ocated on Kennecott property may contain varying concentrations of
| ead. However, these waste rock dunps have a surface water and sedi nment collection system
that is designed to prevent the waste rock and its mneral and chem cal constituents from
mgrating off of Kennecott property. Followi ng the 1997 runoff incident, Kennecott

redesi gned and constructed new and additi onal runoff control features designed to contain
any runoff.”

13. Kennecott accepted liabilities fromthe |and they got.

Answer: Under the CERCLA statute, a party who owns property that is contamnated is
responsi ble for the property that it owms. Of-site releases that occurred prior to a
party’s ownership of the property cannot be legally attributable to that party, unless the
purchaser of the land al so buys the conpany. For further infornation about CERCLA s
liability schene, you should refer to section 107 (a) of the Conprehensive Environnenta



Response, Conpensation and Liability Act (CERCLA), 42 U S. C 4207(a).

14. deanup of their own | and shoul d not count toward reduci ng Kennecott liabilities in
Herri man.

Answer: Kennecott’s cleanup of its own land counts towards its liabilities for its own

I and. Kennecott’s contribution towards the Herrinman cl eanup counts towards its liabilities
relating to the Herrinman cleanup. The basis of liability for each area is separate and
will be treated as such

15. EPA shoul dn’t put the burden on property owners.

Answer: Section 107 of CERCLA includes current property owners in the category of liable
parties. However, in this instance EPA has not taken an enforcenent action against the
agricultural land owners to require themto clean up their property. EPA has decided that
the costs and necessity of cleanup are better addressed when devel opnent is inmmnent.

Thus, the property owners nmay decide for thenselves whether it is cost-effective to change
the current |and use of their property.

16. EPA shouldn't leave with any restrictions on future use of the I and

Answer: EPA does not plan to place any restrictions on |and use. Land use decisions are
made by | ocal governnent (city or county). The only tine | and use becones an issue is that
land use will dictate the anmount of cleanup necessary. The HRRR group plan sought to
mnimze these costs.

17. The county says ny damages were $750,000. Kennecott has sone responsibility.

Answer: The county’s decision to reduce the property valuation of the Dansie | and was for
tax purposes. This could allow the property owner to use those tax savings to deal with
the contam nation. Regardi ng Kennecott’s responsibility, see Question 2

18. Kennecott said in a neeting there wouldn’t be any trucks going through town.
Kennecott’'s trucks went through town.

Answer: G ven the |location of the staging areas, there was little need for Kennecott’'s
trucks participating in the cleanup to go through the settled district of Herrinman
Truckers under contract or subcontract to EPA were fairly comon sights within town
however. Since Kennecott often used contracted trucking firns also, it mght have been
difficult to distinguish fromthe truck itself if they were working for EPA or for
Kennecott. In addition, Kennecott trucks often go back and forth through Herrinman to
the mne, but this is not related to cleanup activities.

19. The Gty Council approves because their |ands were cleaned up. But they haven't
finished until mne is cleaned up too

Answer: Wil e EPA cannot speak for Cty Council, it is very unlikely that the Gty Counci
approves of this plan entirely. They, too, would rather not to have to deal with this
problemin the future. They recognize, however, that this plan is superior to having the
percei ved Superfund stignma hang over their city for an indefinite period of tine.

20. Kennecott cleaned up Bi ngham Creek. They should clean up Butterfield O eek too.

Answer: The Kennecott liabilities at Bingham Creek are far different than at Butterfield
Creek. At Bingham Creek, Kennecott was actively mning on the headwaters and there are
docunent ed accounts that some of the wastes ended up in Bingham Creek. At Butterfield
Creek, Kennecott never participated in mning activities. At Butterfield O eek,
Kennecott’'s liability comes fromfailure to control dunp slides and wastes of others. This
resulted in sone mnor releases, but the major danage had al ready been done by previous
owners



21. The TAG nenbers are snall property owners and they were cl eaned up. That is why they
support the plan, but the health risk is still there for large property owners

Answer: Please refer to the comments submtted by the TAG group, Herrinman Residents for
Responsi bl e Recl anati on. These comments indicate that nenbers would rather that the
contami nation be renoved, if there were funds available. Their support of the planis
clearly a second choi ce because funding from Superfund is not possible

22. EPA shoul d not |eave town until the mning conpanies conply.
Answer: See Question 9
23. The TAG group represents EPA and Kennecott not the property owners

Answer: G ven the correspondence that the TAG has witten both EPA and Kennecott al ways
seeking information and services in behalf of the citizens, this accusation is totally
without nerit. They do tend to represent the comon interests of the property owns. They
do choose their battles and | obby vigorously on those issues which are a concern to nost
of the property owners

24. EPA shoul d not have to pay. The owner of the ore body should pay.

Answer: Congress created CERCLA for the purpose of funding cleanups where parties who
created the contam nation no longer exist, in this particular case, both the limtations
of funding and the low | evel of risk precludes access to EPA funding. Liability under
CERCLA is not linked to ownership of ore bodies. Rather it is linked to activities of
owners or operators which caused rel eases of hazardous substances, in this case, the
previ ous | andowners were responsible for the najor rel eases, but those parties no | onger
exi st.

25. The m ning conpany has not dealt with property owners openly and fairly.

Answer: |If the commenter has specific conplaints about Kennecott, those coments should be
directed toward Kennecott. EPA does not typically interfere with negotiations between
private parties.

26. If you sell dirt, it has to be 500 ppmor |ess, not 1600. Wy?

Answer: UDEQ provided the follow ng response to this question: “Under nornal circunstance
t he agenci es (UDERR and EPA) do not involve thenselves with sinple sand and grave
operations (i.e., setting unrestrictive use standards for contani nant concentrations).
However, if a threat of exposure or an actual rel ease of hazardous naterial were to
threaten human health or the environnent, UDERR and EPA woul d investigate to prevent the
threat or pursue a cleanup of said threat. Wthout specific controls over where soil or
gravel nay be exported to, the owner/operator of the operation and the property owner
coul d potentially be considered responsible parties and subject to future liability for

cl eanup of any health threat caused by their actions.

“I'n the past, soil exportation operations at some renedi ati on sites have had unrestrictive
use standards set at conservative concentrations for contam nants of concern. Recently
both agenci es agreed to an unrestrictive use standard for the proposed sand and grave
operation in Black Rock Canyon, with a | ead concentration of 500 ppm and an arsenic
concentration of 50 ppm The reason for these | ead and arsenic concentrations i s because
there is no control over where the soil or gravel will be exported to and what the
material will be used for

“UDERR and EPA strongly suggest that all precautions be taken to prevent an actual rel ease
or threat of release of contam nated soil above the | ead and arsenic concentrations stated
above



27. HC was fair and shared records with EPA. EPA should return the favor by hel pi ng
getting our |ands cleaned up

Answer: EPA appreciates the knowl edge and expertise of the board nenbers of the HC
(Herriman Irrigation Conpany). Access to their historic records saved the governnent
substantial anounts of noney in its investigati ons because the nmaps allowed EPA to go
directly to the area of the waste rather than searching for it in nore | aborious ways. The
H C shoul d be aware that EPA had the legal authority to conpel release of the conpany
records, with or without the cooperation of the conpany.

28. About 15 - 20 acres of aglands were cleaned up as a part of the residential cleanup
What about the rest of the agl ands.

Answer: Sone | ands used for agricultural purposes were cleaned up as part of the
residential cleanup. EPA's criteria as to what was residential |and and what was
agricultural land was stated quite clearly fromthe beginning. Vacant lots or corrals
within the settled district, areas adjacent to the community with i nm nent devel opnent

pl ans, and areas where contam nati on coul d wash downstream were cl eaned up. Agricultura

| ands outside the settled district were not cleaned up in either the Bi ngham Creek area or
near Herrinman. The definition of agricultural |ands was established at the earlier Bi ngham
Creek cleanup and was used again at Herriman.

29. R o Tinto should not turn backs on nei ghbors, not fair, not noral
Answer: CERCLA can only deal with legal liabilities.
30. EPA inplied we woul d be made whol e when we first started.

Answer: EPA nmade an effort to nake sure that the properties it cleaned up were equival ent
or better than what was there when we started. At the tinme the residential cleanups were
going on, it was clear that EPA would not be able to do much about the agricultural |ands.
That is the reason why the agricultural property owners requested that EPA not sanple
their lands. EPA conplied with this request. It was only when the county buil ding
noratoriumwas instituted that the owners wanted EPA to sanple their |ands. W conplied
with this request al so. EPA has nade every effort to treat property owners fairly and
equi t ably.

31. EPA should deal with us |like we dealt with them W gave theminfornmation and we gave
t hem access. W coul d have ki cked them out.

Answer: O course, EPA appreciated both the information and the access given voluntarily.
EPA did have the right to conpel this, but didn't find it necessary to exercise this
authority. However, dealings with the citizens of Herrinan did not always go snoothly.
There were nunerous instances of name-calling and other forns of verbal abuse which
governnent enpl oyees largely ignored. There were al so instances of citizens who attenpted
to reap a windfall at government expense by telling half-truths about their devel opnent
plans. Despite this treatnent, EPA endeavored to treat the residents with honesty and
respect.

32. Put close out on hold until noney is available. Don't |let Kennecott off the hook unti
they conply.

Answer: Kennecott is in conpliance with all requests that EPA has nade with respect to the
Herriman cl eanup. EPA has selected a renedy for the agricultural |ands that addresses the
risks in accordance with the criteria set out in CERCLA It is unlikely that additiona
fundi ng woul d ever be avail abl e because of the |ow |l evel of risk present in the
agricultural properties.

33. Don't shift burden to the city.



Answer: The city government is the best equi pped to nmake the devel opnent and | and use
decisions. This is a normal function of city government. The added conplication of

contami nation on sonme properties is small relative to the decisions nade during the course
of nornal devel opnent plan reviews and buil ding permt issuance

34. Putting restrictions on land is like a public taking

Answer: Land use restrictions are a cormon part of nodern life. EPA does not plan to put
any restrictions on the land. The future use of the land will dictate the degree of
cl eanup necessary at the tine of devel opnent.

35. Put restrictions on the land only short termuntil the noney for cleanup is avail able.

Answer: This suggestion would essentially stop all devel opnent in the contam nated
agricultural |ands and woul d unnecessarily restrict property owners. Since it is unlikely
that funding will ever be available, this approach woul d be unacceptable to nost property
owners

36. KUC shoul d not be let off the hook because KUC and everyone el se has known about this
for 30 years. They did it w th know edge

Answer: EPA agrees that it was common know edge that the water com ng down Butterfield
Creek was contanminated in the old days. There are notations of this problemin the
Irrigation Conpany records, and a variety of |legal actions. There is al so evidence that
the mning conpanies in operation at that tinme also knew of the probl em because they
insisted that the irrigation conpany and other water users sign indemification agreenents
whi ch essentially neant that they could have the water wi thout any guarantees of “quantity
or quality”. The property owners wanted the water even though it was of f-col ored

37. Tailings disposal is a nornal cost of doing mning

Answer: EPA agrees. Unfortunately, the early mners chose to mninmze their costs for
tailings disposal by dunping the tailings close to their mlls which were typically on

wat erways. These m ning conpani es are no | onger around

38. Commercial establishnents mght not want to use contam nated | and

Answer: Commercial establishnents are becom ng nore and nore confortabl e about
redevel opi ng contam nated land. This typically depends on the |ocation. Redevel opnent or
former railyards is an exanple - the Gateway Project in downtown Salt Lake Gty, and Coors
Field in downtown Denver are but two fanous exanples of this. Home Depot is active in this
area as well. Land zoned for comrercial or industrial activities is fairly rare in the
suburbs and such lands are typically in high denand.

39. | didn't put tailings on ny land. | shouldn't have to pay to clean it up

Answer: At Lark, Kennecott didn't put tailings on the land either, but, as a property
owner, did clean it up

40. Conditions haven’'t changed. It's still com ng down the creek
Answer: The nonitoring data suggests otherw se.

41. | amasking for the help of the state legislature, state engineer, DEQ and Salt Lake
County.

Answer: This action was perforned solely under the authorities of CERCLA. The certainly
doesn’t preclude the invol venment of other governnental actions and regul ations

42. 1f | could take your 401k, you'd be yelling too.



Answer: Probably.
I'l. WRI TTEN COMVENTS RECEI VED BY MAI L AND E- MAI L
A. Conments fromthe Herriman Residents for Responsi bl e Reclamati on (HRRR)

43. There are sonme issues renmaining fromthe residential reclanation. EPA shoul d
re-examne its final punch |ists.

Answer: EPA agrees.

44, The Sidwell Nunbers are incorrect on EPA correspondence involving at |east 11
properties. The correspondence shoul d be corrected.

Answer: EPA agrees.

45. The HRRR “Preferred Land Use Plan” was adopted by the Gty Council of Herrinman on June
21, 2001.

Answer: Not ed

46. The mpjority of the agricultural property owners supported the land use plan, but this
was because no other options were avail able. The preference of all would have been ful
cl eanup of the agricultural |ands.

Answer: CERCLA authorities are limted in what they can do with regard to agricultura
I and cl eanup. This does not preclude other governmental agencies fromtaking action if
they so choose

47. Economc inpact to the agricultural |andowners, in addition to health inpacts, should
be consi dered by EPA

Answer: The National Contingency Plan does consider cost effectiveness as one of its
criteria, but reduction of risk is the primary criteria. In terns of cost effectiveness,
costs are far nore reasonabl e when the cl eanups are designed with the specific devel opnent
in mnd. For exanple, contam nated soils can be capped by new roads when the |ocation of
the new roads are known. Today, the soils would have to be conpletely renoved fromthe
property. This costs extra in hauling and di sposal fees. In addition, EPA did consider the
economi c i npact of making the owners of the agricultural |and pay for the cleanup before
they nmake | and use decisions, in this case, EPA decided that it would i npose too great a
burden on the property owners to force themto pay for a cleanup that nay not be
necessary.

48. Partial clean letters should be witten by EPA for those agricultural |ands where a
portion of the land is clean, so that these lands can be freed up for future devel opnent.

Answer: EPA agrees.

49. HRRR finds the lack of agreenent between the agencies on the appropriate action |eve
for residential devel opnent particularly unsettling.

Answer: EPA agrees.

50. EPA and UDEQ shoul d cone to agreenment on the action level, and the Gty of Herrinman
and Salt Lake County should be involved in the decision naki ng process

Answer: EPA agrees and has suggested nediation of this dispute with all parties present.
As of April, 2001, UDEQ has chosen to approach this differently.

51. The TAG grants are particularly useful and the program should be continued



Answer: EPA agrees.

B. Comments of P. Wst, dearfield UT
52. Residents of Herriman left with a | egacy of contami nation
Answer: EPA agrees.

53. Zoning laws will fail short term because children nay wander into open space | ands not
used for farmng

Answer: This may occur on occasion, but it is not likely because the fields are fenced
usual ly with barbed wire. The greatest risk fromlead is to children under 6 years of age
It is unlikely that children in that age range will be able to get through the fencing to
the contam nated fiel ds.

54. Zoning laws will fail long termbecause of |ocal governnent turnover and economic
pressure

Answer: Because the alternatives to zoning (EPA enforcenent on each property owner) are so
unpl easant, there is a strong incentive for the zoning approach to succeed in this case

In addition, EPA will continue to nmonitor the progress of the zoning inits 5 year review
process.

55. Gving a range is inappropriate, |ending support to the higher value chosen by the
l ocal government. Error on the side of caution would be nore prudent.

Answer: The | EUBK nodel is designed to produce a conservative result because assuned
exposures are on the high end of the continuum Both the nunbers in the range are
therefore conservative. The choice of the actual value is therefore a risk nanagenent
deci si on whi ch shoul d be nade by the governnental body doing the enforcing. In this case
the Gty of Herrinman chose to adopt the higher value. The value is still protective
because of the conservative assunptions within the nodel itself, but is balanced by a
desire on the part of the city to minimze economc inpacts to its citizens.
Overprotection cones with a cost.

56. Property owners used the water, but may not have known it was contam nated. Kennecott
shoul d not be allowed to walk away froma problemthat they inherited or caused. Property
owners and Kennecott should share the costs of remediation

Answer: The CERCLA statute, although rather broad, states that the owner/operator at the
tine of release is a liable party. The data suggest that the nmjor rel eases downstream
occurred before Kennecott owned any of the |and. The purchase of the land itself brings
liability only for that land, not for prior releases. |If Kennecott had bought not only the
land but the mining conpanies as well, then they would be fully liable. Such was not the
case in this situation. The property owners can deal with the situation if they want to
change the land use at the tinme this occurs. This gives themflexibility to explore on-
site options at a much reduced cost.

57. Horses coul d be exposed to hot spots within agricultural zones.

Answer: There are several factors why this problemis unlikely to be a significant issue
(1) Horse exposures are calculated on the basis of the size of the pasture. In this case
hot spots within a pasture unit are relatively snmall. (2) None of the horse owners have
reported a problemw th their horses in this area. The last reported problemw th horses
occurred during the tinme active mning was taking place in the 1870s. At that tine, the
horses were probably drinking the contam nated water. (3) The 2500 ppmlead nark in the
Butterfield Canyon ecol ogi cal risk study was based on a horse ingesting soil in the
process of grazing. It cane froma NOAEL (No Chservabl e Adverse Effects Level) value. The
LOAEL (Lowest (bserved Adverse Effects Level) for horses is actually 10.8 tines higher



This would translate to a soil level of 27,000 ppmas the |l evel where effects begin to be
observed. (4) Additional factors include the observation that horse owners suppl enent
their horse diet with hay and oats and the val ues given in the ecorisk docunent are not
corrected for bioavailability. It should be pointed out that quite a few horse corrals
were already renedi ated during the Herrinan residential project.

58. Ceneral |and use scenarios inappropriate. Exanples are: (1) a child who farns by hand
in a portion of the father's land; (2) ATV riders with kids riding al ong

Answer: The activities considered by the toxicol ogi sts were those nentioned by the
Herriman residents as common activities in the Herrinman - Butterfield Canyon area. The two
scenari os given here did not cone up during these discussions or in the Kennecott Risk
Assessnent Task Force. (1) The child who “farns” on his father’s land is likely to do so

in the home garden. The hone gardens in Herrinan have already been renediated. (2) ATV use
was identified as the recreational activity leading to the nost potential exposure of all
the recreational activities practiced by Herrinman residents. Even if young children bel ow
the age of 6 do ride with their parents on an ATV, the exposure is likely to be on the
order of 0. 12 ng of lead/day if the soil contains 10,000 ng Pb/kg soil. For conparison
this is also the exposure expected fromplaying outside in the backyard with residentia
soils at 1200 ng Pb/kg soil. Because the concentrations of soils in the open spaces near
Herriman average nmuch less than this, this would have to be considered to be the worst
case scenario

59. How can one activity be used to describe an entire |and use?

Answer: The toxicol ogi sts cal cul ated the exposures expected froma wi de variety of
activities for each land use. For the recreational |and use, the following activities were
eval uat ed: ATV, horseback riding, hiking, canping, picnics (lunch breaks) and hunting
There were two possible strategies: use of exposure rates for the nost popular activity,
or use of the exposure rates for the activity producing the hi ghest exposures. The nost
popul ar activity (according to a survey of Herrinman residents conducted for the Kennecott
Ri sk Assessnment Task Force) was picnicking. O the recreational activities, ATV use
produced the hi ghest exposures (although none of the Herrinman residents reported this as
an activity they did in Butterfield Canyon). Choosing the nore conservative approach, EPA
therefore used ATV riding to calculate the recreational |and use guideline, assum ng that
if the exposures were acceptable for that use, it would be acceptable for all the other
activities which had | ower exposures. The sane strategy was used for the industrial and
commercial |and uses as wel|.

60. What happens during plow ng when a subdivision abuts the agl and?

Answer: Since plowi ng occurs only once or twice a year, the dusts produced by this
activity would not significantly inpact exposures. The Herriman bl ood | ead study confirned
that lead in indoor dust is quite |ow

61. EPA Region VIII, property owners, and Kennecott have responsibility to conplete a
renmoval or provide short termsecurity before devel opnent

Answer: CERCLA inposes sonme limts on EPA authority, and EPA has used those authorities to
the maxi mum extent possible within the legal framework. This does not preclude ot her
statutes and or prograns (w thout such limtations) fromstepping in to augnent the

cl eanup. At other sites, state funding has been suggested to acconplish this. No such
effort has been nade by the state thus far

62. The contam nation should be renoved now before a rel ease occurs.
Answer: This suggestion is virtually inpossible without listing the site, and the site

does not score high enough to be listed. Again, other prograns, perhaps funded by the
state, could step in if they so choose



